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PURINE DERIVATIVES AND THEIR USE AS ANTI-COAGULANTS 

Field of the Invention 

The present invention is directed to purine derivatives and their pharmaceutical^ 
acceptable salts, which inhibit the enzyme, factor Xa, thereby being useful as anti coagulants, tt 
5 also relates to pharmaceutical compositions containing the derivatives or their pharmaceutically 
acceptable salts, and methods of their use. 

BACKGROUND OF THE INVENTION 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. A one-to-one 
binding of factors Xa and Va with calcium ions and phospholipid forms the orothrombinase 

10 complex which converts prothrombin to thrombin. Thrombin, in turn, converts fibrinogen to fibrin 
which polymerizes to form insoluble fibrin. 

In the coagulation cascade, the prothrombinase complex is the convergent point of the 
intrinsic (surface activated) and extrinsic (vessel injury-tissue factor) pathways (Biochemistry 
(1991), Vol. 30, p. 10363; and Ce//(1988), Vol. 53, pp. 505-518). The model of the 

1 5 coagulation cascade has been refined further with the discovery of the mode of action of tissue 

factor pathway inhibitor (TFPI) {Seminars in Hematology (1992). Vol. 29. pp. 159-161). TFPI is a 
circulating multi-domain serine protease inhibitor with three Kunitz-tike domains which competes 
with factor Va for free factor Xa. Once formed, the binary complex of factor Xa and TFPI 
becomes a potent inhibitor of the factor Vila and tissue factor complex. 

20 Factor Xa can be activated by two distinct complexes, by tissue factor-Vila complex on 

the "Xa burst'' pathway and by the factor IXa-VIIIA complex (TENase) of the "sustained Xa" 
pathway in the coagulation cascade. After vessel injury, the "Xa burst" pathway is activated via 
tissue factor (TF). Up regulation of the coagulation cascade occurs via increased factor Xa 
production via the "sustained Xa" pathway. Down regulation of the coagulation cascade occurs 

25 with the formation of the factor Xa-TFPI complex, which not only removes factor Xa but also 

inhibits further factor formation via the "Xa burst" pathway. Therefore, the coagulation cascade 
is naturally regulated by factor Xa. 

The primary advantage of inhibiting factor Xa over thrombin in order to prevent 
coagulation is the focal role of factor Xa versus the multiple functions of thrombin. Thrombin not 

30 only catalyzes the conversion of fibrinogen to fibrin, factor VIII to VIIIA, factor V to Va, and factor 
XI to Xla. but also activates platelets, is a monocyte chemotactic factor, and mitogen for 
lymphocytes and smooth muscle cells. Thrombin activates protein C, the in vivo anti-coagulant 
inactivator of factors Va and Villa, when bound to thrombomodulin. In circulation, thrombin is 
rapidly inactivated by antithrombin III (ATIII) and heparin cofactor II (HCD) m a reaction which is 

35 catalyzed by heparin or other proteoglycan-associated glycosaminoglycans. whereas thrombin in 
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tissues , s .nactivated by the protease, nexin Thromh 

wh«h ,„„ „„,„ anio „ ic " < C '» " 99 1 1. Vo,. «. „. , 057,. 

.« w , hramb „ moau „„ bindin9 and Droiein c 2"Z77 °' ns,n9 a "° 

-odula.o,. binds , nronlbin W.=n«w 1 ,c n ,.c W ,o,. 

rreversible. wh.ch are d,sting U1S hed by ease of hydrolvs.s of m P 
enzyme-.n^oM^,^^^^^ 221 231 • »nr. r 

(1987). Vol. 8 pp 303-307) a 221-231. and TWs *w, a(:o , Sc/ 

r:r rr::;:; r.r«r sho ~ n ,o - , ' Bh,o ' nd '" 3 « ~ 

Related Disclosures 

, m ,d, ra E r p "" pub " she '' pa,m ' Apc " ca,ion ° 540 ° 5 ' ,N = 9ah " •<> .»™.« 

through revers.ble inhibition of factor Xa. . a « rect 

The synthesis of ^bisfamidinobenzy.idene.cycloa.kanones and O .a'-bis ( amidino- 
en 2 vOcyc,oa, k anone S is described in _ f1977 , Vo , ^ ^ 3 pp , 4i < ^ 
compounds are disc.osed as being senne protease -nhibitors. 

SUMMARY OF THE INVENTION 

in.ib t n Th ' S "r"' 00 ' S direCt6d " C ° mP0UndS " theif uticany accep,ab, e salts wh.ch 

disease-states characterized by thrombotic activity. 

Accordingly, in one aspect, this .nvent.on provides compounds selected from the group 
cons.sung of the following formulae: 
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wherein: 

Z 1 and Z 2 are independently -0-, -NIR 10 )- or -OCH 2 -; 

R 1 and R 4 are each independently hydrogen, halo, alkyl, -OR 10 , -C(0)OR 10 . 
-C(O)N(R 10 )R n , -N(R 10 )R 11 , -N(R 10 )C(O)R 10 , or -N(H)S(0) 2 R 13 ; 

R 2 is C(NH)NH 2 . -C(NH)N(H)OR 10 , -C(NH)N(H)C<0)OR 1 3 , -C(NH)N(H)C(0»R 10 , 
-C(NH)N(H)S(0) 2 R 13 , or -C{NH)N(H)C(0)N(H)R 10 ; 

R 3 is halo, alkyl, haloalkyl, haloalkoxy, ureido, cyano, guanidino, -OR 10 , -C(NH)NH 2 , 

-C(NH)N(H)OR 10 , -C(O)N<R 10 )R 11 , -R 12 -C(O)N(R l0 )R 11 . -CHKWCIOINIR^R 1 1 , 
-N(R ,0 )R 11 . -R 12 -N(R 10 )R 1 \ -C(0)OR 10 . -R 12 -C(0)OR 10 , -N<R 10 )C(0)R 10 , 
n,2)-tetrahydropyrimidinyl (optionally substituted by alkyl), (1 ,2)-imidazolyl (optionally 
substituted by alkyl), or (1,2)-imidazolinyl (optionally substituted by alkyl); 

R 5 is hydrogen, halo, alkyl, cycloalkyl, haloakyl, aryl, aralkyl, alkylthio, hydroxy, mercapto. 
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alkoxy. or -N(R 10 )R' \ 

R 6 is (C(R',(R8 1)n . R9 (whefe „ js , to 4) a|kyj gry| (opt)ona|iy substjtutecj by hg|o 

alky., hydroxy, alkoxy. aralkoxy, amino, dialkylamino. monoalkyfamino. carboxy 
alkoxvcarbonyl. aminocarbonyl. monoa.kylaminocarbonyl. or dia.kylam.nocarbonyl, or 
aralkyl (optidnal.y subst.tuted by halo, alkyl. ar y( . hydroxy . a , koxy . aralky| am|nQ 
d.atkylamino, monoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. 
monoalkylaminocarbonyl. or dialkylaminocarbonyl); 

each R 7 is independently hydrogen, a.ky., a.kenyl, alkynyl. haloalkyl. haloalkenyl. cycloa.ky. 

cycloalky.alkyl. -CIOIOR 10 . -R 1 2 -C(0)OR 10 -R 1 2 -CtO)N(R 1 °)R 1 ' . -ClOt-R 1 2. N(R iO )R i, 
• R,2 C,0)R, °' -R 12 -C(0)N(R^)N(R10)R". -R'2-C(R«>KOR'0)-R^-N|R'0, m ii, 
-CIR^HOR^OJOR 11 . -R 12 -C(R 10 HCIO>OR 10 > 2 . . C «R'<Wio )R , , )C(OlOR ,0 t 
^^^(R'OxNIR'OlRiijCfOJOR 10 . -C(R 10 )(OR'°)R". -R 1 2 -N[R 10 )R 1 ' 

-R' 2 -N(R^)C(0)OR^. -R 12 -N(R 10 )C(O)R". -R 1 2 -N(R 10 )CINR ^jR 1 3 , -R' 2 -N(R 10 |S(O) 2 R' 
d12 -N<R 10 )C(O>N<R 10 )R'\ -R^-NIR'OlCINR^INtR'OlR- 1 . ? 
2 -N|R'°lC ( NR'O)N|R'O )N(R iO |R n. Rl2 . N(R , 0| . RU . C(R , 0)(NlRl0iRll]C(O)OR , 0 
2 -N(R'°>S(0)R". . R i2 ORl0 .Ri2.o N ,R»o (C(NR .o )N{R io )R n_ . R '2. OS (0) 2 OR 1G 
2 -PIO)(OR 1 0 )R ". -RiZ-OPIOXOR'O)^ -R 12 -P(0)(OR'°) 2 , -R< 2 -SR 1 °, 
2 S-R 12 -C(OIOR'°. .R 12 -S-R 12 -N<R'°)R". -R 1 2 -S-R' 2 -Cf R 10 )(r\l(R 1 °)R ' 1 )C(0)OR 10 . 
2 -S-R 12 -N|R'0)C(O)OR'°. -R 12 -S-R 12 -N(R 10 )C(O)R 10 , 

2 -S-S-R 12 .C(R l0 )(N(R ,o )R' 1 }C(O)OR 10 . -R 1 2 -SC(0)N(R 10 )R 1 1 , -R' 2 -SC(S)N(R '°)R " . 
2 -S<0)Ri°. -R' 2 . S (0) 2 R'3. -R' 2 -S(0)OR 10 . -R 1 2 -SiO) ? OR 1 °. -R 1 2 -S(0) 2 N(R ,0 >R' 1 
2 -S(O)(NR 10 )R 1 

or each R 7 is aryl <optionally subst.tuted by one or more subst.tuents selected from the 

group consisting of alkyl, halo, haloalkyl, haloalkoxy. -OR 10 . -SR'°. -N(R 10 »R n . 

-C(0)OR 10 . -ClOINIR'Olfl", -S(0) 2 OR'° and -OP(0)(OR 10 ) 2 ), 
or each R 7 is aralkyl (optionally substituted by one or more substituents selected from 

the group consisting of alkyl, halo, haloalkyl. haloalkoxy, -OR 10 , -SR 10 . -NIR 10 ^ 11 , 

-C(0)OR 10 -C(0)N<R 10 )R 1 \ -S(0) 2 OR 10 and -OP(0)(OR'°) 2 ). 
or each R 7 is heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl, halo, haloalkyl, haloalkoxy. aralkyl, -OR 10 . -C<0)OR 10 

-NtR^lR 11 , -C<0)N(R 10 )R'\ -S(0) 2 OR 10 and -0P(O>(OR 10 > 2 ), 
or each R 7 is heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl. halo. 

haloalkyl, haloalkoxy, aralkyl. -OR 10 . -SR 10 , -C(0)OR 10 . -N(R 10 )R n . 

-CtOWR^lRH). -S(0, 2 OR 10 and OP<0)(OR 10 ) 2 >. 
or each R 7 is adamantyl (optionally substituted by alkyl, halo, haloalkyl. haloalkoxy. 

-OR 10 . -SR 10 , -C(0>OR 10 . -WR'0)R". -C(O)N <R ' 0 )R 1 «, -S(0) 2 OR'° and -OP(0)(OR 10 ) 2 ). 
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or each R 7 is adamantylalkyl (where the adamantyl radical is optionally substituted by 
alkyl, halo, haloalkyl, haloalkoxy, -OR 10 , -SR 10 . -C(0)OR 1 °, -IVMR 10 ^ 1 1 . 
-C(O)N(R 10 )R n . -S(0) 2 OR 10 and -OP(O)(OR 10 ) 2 ); 

each R 8 is independently hydrogen, alkyl. cycloalkyl, or aryl; 
5 R 9 is -C(0)OR 10 or -C(O)N(R 10 )R n ; 

each R 1 ° and R 1 1 is independently hydrogen, alkyl, aryl (optionally substituted by halo. 

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, rnonoalkylamino, carboxy. 
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or 
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, 
10 dialkylamino, rnonoalkylamino. carboxy, alkoxycarbonyl, aminocarbonyl. 

monoalkylaminocarbonyl, or dialkylaminocarbonyl); 

R 12 is a straight or branched alkylene chain; and 

R 13 is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy. 

amino, dialkylamino, rnonoalkylamino. carboxy. alkoxycarbonyl. aminocarbonyl. 
15 monoalkylaminocarbonyl, or dialkylaminocarbonyl, or aralkyl (optionally substituted by 

halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, rnonoalkylamino. carboxy, 
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl); 
as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

In another aspect, this invention provides compositions useful in treating a human having 
20 a disease-state characterized by thrombotic activity, which composition comprises a 

therapeutically effective amount of a compound of the invention as described above, or a 
pharmaceutical^ acceptable salt thereof, and a pharmaceutically acceptable excipient. 

In another aspect, this invention provides a method of treating a human having a 
disease-state characterized by thrombotic activity, which method comprises administering to a 
25 human in need thereof a therapeutically effective amount of a compound of the invention as 
described above. 

In another aspect, this invention provides a method of treating a human having a 
disease-state alleviated by the inhibition of factor Xa, which method comprises administering to a 
human in need thereof a therapeutically effective amount of a compound of the invention as 
30 described above. 

In another aspect, this invention provides a method of inhibiting human factor Xa in vino 
or in vivo by the administration of a compound of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

35 As used in the specification and appended claims, unless specified to the contrary, the 

following terms have the meaning indicated: 
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"Alky!" refers to a straight or branched chain monovalent or diva.em radical con,,., 

„ hya , 09B „. contalning „ o unsstu , atjon md irJ::: - 3 

""' «•"- "">"""■ """"'V.. l-m.thvte.hy, „ io .p,opv l) .„. bu , v , „_ Benly , 

1.1-dimethylethyl (r-butyl). and the like. 

"A.kenyr refers to a straight or branched chain monova.ent or divalent radios, cons.sting 
so.ely of carbon and hydro g en. conta ln ,n g at .east one double bond and having from one t 
carbon atoms, e.,. etheny, progeny, but-,enyl. P en,-,enyl. penta, .4-dieny,, and the like 

Alkyny, refers to a straight or branched cna,n monovalent or d.va.ent radica, cons.sting 
so,e,y of carbon and hydrogen, containing at .east one tnp.e bond and hav.ng from one to .„ 
carbon atoms. ethyny,. prop-Lyny,. but-1-yny,. pent-,yny,. pent-3-yny, and the „ke 

Alkoxy" refers to a radica, of the formu.a -OR a where R a is a.ky, as def.ned above e g 
methoxy. ethoxy. ,-propoxy, 1 -methy,etho>y „. 0 .propoxy,. ,-butoxy. ,-pentoxy 
1.1-dimethylethoxy U-butoxy). and the like. 

rAlkoxvcarbonyr refers to a radical of the formu.a -C,0,OR a where R a IS alky, as def.ned 
above. eg., methoxycarbony.. ethoxycarbony,. r.propoxycarbony,. fro-propoxycarbony, 
r-butoxycarbonyl, and the like. 

•-A.ky.ene" refers to straight or branched chain diva.ent radica. consist.ng so.e.y of 
carbony, and hydrogen, contain.ng no unsaturate and havng from one to s,x carbon atoms 
e.g.. methylene, ethylene, propylene. „-butylene. and the like. 

"Alkylthio" refers to a radical of the formula -SR a where R a ,s alky. as defined above eg 
methylthpo. ethylthio. n-propylthio. rbutylth.o. and the like. 
"Am.dino" refers to the radical -C(NH)-NH 2 . 
"Aminocarbonyl" refers to the radical -C(0)NH 2 . 
"Aryl" refers to a phenyl or naphthyl radical. 

-Aralky," refers to a radica, of the formu.a -R a R b where R a i s a.ky. as defined above and R h 
rs aryl as defined above, e.g.. benzyl. 

"Aralkoxy refers to a radical of the formula -OR c where R £ is ara.ky. as defined above 
e.g., benzyloxy, and the like. 

"Cycoalky." refers to a stable 3- to 7-membered monocyclic cvc.ic rad.ca. which ,s 
saturated, and which consist so.e.y of carbon and hydrogen atoms, e.g., cyc.opropyl. cyclobuty. 
cyc.opentyl. cyclohexyl. and the like. 

"Cyc,oalky,a.k V r refers to a a.ky, radical, as defined above, subsmuted by a cyc.oalky, 
rad.caL as defined above, e.g.. (cyc.obutyOmethy.. 2.,cyc,openty.»ethy.. 3-,cyc.ohexy.,propy.. and 

"Dialky.amino" refers to a radica. of the formu.a -NR a R a where each R g (S independent^ an 
alky, rad.ca. as defined above, e.g.. dimethy.amino. methylethylamino. diethy.amino 
dipropylamino. ethylpropylamino, and the like. 
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"Dialkylaminocarbonyl" refers to a radical ol the formula -C(0)NR a R a where each R a i<; 
independently an alkyl radical as defined above, e.g.. dimethylaminocarbonyl, 
methylethylaminocarbonyl. diethylaminocarbonyl, dipropylaminocarbonyl. 
ethylpropylaminocarbonyl. and the like. 
5 "Halo" refers to bromo, iodo, chtoro or fluoro. 

"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or more 
halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichioromethyl. 
2-trifluoroethyl, 3-bromo-2-fluoropropyl, 1 -bromomethyl-2-bromoethyl, and the like. 

"Haloalkenyl" refers to 3n alkenyl radical, as defined above, that is substituted by one or 
10 more halo radicals, as defined above, e.g.. 2-difluoroethenyi, 3-bromo-2-fluoroprop- 1-enyl. and 
the like. 

"Haloalkoxy" refers to a radical of the formula -OR f where R, is haloalkyl as defined 
above, e.g.. trifluoromethoxy, difluoromethoxy, trichloromethoxy. 2-trifluoroethoxy. 

1- fluoromethyl-2-fluoroethoxy, 3-bromo-2-fluoropropoxy, 1 -bromomethyl-2-bromoethoxy. and the 
15 like. 

"Heterocyclyl" refers to a stable 3- to 1 0-membered monocyclic or bicyclic radical which 
is either saturated or unsaturated, and which consists of carbon atoms and from one to three 
heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and wherein the 
nitrogen, carbon or sulfur atoms may be optionally oxidized, and the nitrogen atom may be 
20 optionally quaternized. The heterocyclyl radical may be attached to the main structure at any 

heteroatom or carbon atom which results in the creation of a stable structure. Examples of such 
heterocyclic radicals, include, but are not limited to, piperidinyl. piperazinyl. 2-oxopiperazinyl, 

2- oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl. 
pyrazolyl, pyrazolidinyl. imidazolyl, imidazolinyl, imidazolidinyl, pyridinyl, pyrazinyl, pyrimidinyl. 

25 pyridazinyl, oxazolyl, oxazolidinyl, triazolyl, indanyl, isoxazolyl, isoxazolidinyl, morpholinyl. 

thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl. 
isoindolinyl, octahydroindolyl, octahydroisoindolyl, quinolyf, isoquinolyl, decahydroisoquinolyl, 
benzimidazolyl, thiadiazolyl, benzopyranyl, benzothiazolyt, benzoxazolyl, furyl, tetrahydrofuryl, 
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, 
30 thiamorpholinyl sulfone, and oxadiazolyl. Preferred heterocyclyl radicals in this invention are 
indolyl, imidazolyl, thiazolyl, isoxazolyl, triazolyl, pyridinyl, thienyl, benzothienyl, furyl, and 
3,4-dihydro-2,3-dioxo-1(2H)-pyrimidinyl. 

"Heterocyclylalkyl" refers to a radical of the formula -R a R g where R a is an alkyl radical as 
defined above and R g is a heterocyclyl radical as defined above, e.g. . indolinylmethyl or 
35 imidazolylmethyl, and the like. 

"l1,2)-lmidazolyl" refers to an imidazolyl radical attached at either the 1- or 2-position. 
"(1,2)-lmidazolinyr refers to a 4,5-dihydroimidazolyl radical attached at either the 1- or 
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the 2-position. 

"Monoalkylamino" refers m => r ^ , . . 

Monoa, ky ,3m,nocarbon y r refers to a radica| Qf f " ke ' 
a'M rad,ca. as defined above e * meth , C.O.NHR a where R js gn 

P-p y ,am,n oca r b on yl . and the J' ^^"'^V'. -MaminocarPony,. 

jo 'n. 2 >-Te trahydr o Pyrimidinyr . refers tQ a tetrahydropyrrmid(nyi aKached ; 



2-Posirion. " " lelrarl V° r °PV"mid.n y l attached at either the 1 - 

n alkyl radical as 



like. ad,Cal ' e 5 ' art ™Vlmethy|, 2-adamantylethyl. 

Pha ' m " e " ,iM »v „i,- includ . s both a . ia a _ ' 

acceDI3bte acid awiion - «- — ■ 
*».<*=., .„«„„„„„ md Broperties •<•»•» „,„ wh , ch , M ,„ 

U n 0 «s„ 8 ble. „„„ wh , ch ,„ b '"»- »'« -o. biologically „ otherw ,„ 

<™^.zzzzrr-^^^«™ 

«* p»—c s , vco „ c acid . ;:r oi :;:r" ,c r ,ds *-* - ~ 

ao.d. methanesulfonic acid ethan«.«„H„ . cinnamic acid, mandelic 

«*.. Salts aem=lJ , " ""* Mn °' »" »9»n,c „,« ,„ 

«... — :~ '~z ,nc,ude ' but a,e - omtea »■ - — 

caicium, magnesium, iron, zinc conn»r m 
salts and the like. Preferred i™ copper, manganese, aluminum 

~ m sa „, sr:;r ***."• - — — ~* ~ — ~ 

— , v . s «„„ a . rv md ; a " —~ — ^ - « « »™ed ,o. ,„„ 0( 

2 dime, n vl» m ,,,V, * m,ne - '"■*vl»n™. .rip,o„v,a m ,„,. „ n , no „ mi „. 
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and the like. Particularly preferred organic bases are isopropylamine. d,ethylamme. ethano.am.ne. 
trimethamine. dicyclohexylamine. choline and caffeine. 

"Therapeutically effective amount ' refers to that amount of a compound of the invention 
wh-ch, when adm.nistered to a human in need thereof, is sufficient to effect treatment, as defined 
below, for disease-states characterized by thrombose activity. The amount of a compound of the 
invention which constitutes a 'therapeutically effective amount" will vary depending on the 
compound, the disease-state and its severity, and the age of the human to be treated, but can be 
determined routinely by one of ordinary skill in the art having regard to his own knowledge and to 
this disclosure. 

"Treating" or "treatment" as used herein cover the treatment of a disease-state in a 
human, which disease-state is characterized by thrombotic activity; and include: 

,j) preventing the disease-state from occurring in a human, in particular, when such 
human is pred,sposed to the disease-state but has not yet been diagnosed as having it; 

(,,) inhibiting the disease-state, i.e.. arresting its development: or 

on) relieving the disease-state, i.e., causing regression of the disease-state. 

The y.eld of each of the reactions described herein is expressed as a percentage of the 
theoretical yield. 

The compounds of the invention, or their pharmaceutically acceptable salts, may have 
asymmetric carbon atoms in their structure. The compounds of the invention and their 
pharmaceutically acceptable salts may therefore exist as single stereoisomers, racemates, and as 
mixtures of enantiomers and diastereomers. All such single stereoisomers, racemates and 
mixtures thereof are intended to be within the scope of this invention. 

,t is noted that when R 1 is the same substituent at R 3 . R 2 is the same substituent as R*. 
and Z 1 and 7? are the same, compounds of formula (I) are the same as compounds of formula (II) 
and compounds of formula (111) are the same as compounds of formula (IV). 

The nomenclature used here.n is a modified form of the I.U.P.A.C. system wherein the 
compounds of the invention are named as derivatives of purine. For example, a compound of the 
invention selected from formula (II). wherein Z' and Z* are both -0-; R 1 is -OR 10 where R is 
phenyl- R 2 is -C|NH)NH 2 ; R 3 is -CIO)N(R ,0 )R 1 1 where R 10 and R 11 are both methyl; R 4 .s 
hydrogen: R* is ethyl; and R* is -(C(R 7 )(R a )) n R 9 where n is 1 , R 7 is hydrogen. R* « ethyl, and R 
is -C(0)OR 10 where R 10 is methyl, i.e. a compound of the following formula: 
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invention on factor Xa are simole chromogenic assays involving only serine protease, the 
compound of the invention to be tested, substrate and buffer (see, e.g.. Thrombosis Res. 11979). 
Vot. 16. pp. 245-254). For example, four tissue human serine proteases can be used in the 
primary bioassay, free factor Xa. prothrombinase. thrombin (lla) and tissue plasminogen activator 
(tPA). The assay for TPA has been successfully used before to demonstrate undesired side 
effects in the inhibition of the fibrinolytic process (see. e.g.. J. Med. Chem. (1993). Vol. 36, 
pp. 314-319). Another bioassay useful in demonstrating the utility of the compounds of the 
invention in inhibiting factor Xa demonstrates the potency of the compounds against free factor 
Xa in citrated plasma. For example, the anticoagulant efficacy of the compounds of the invention 
will be tested using either the prothrombin time (PT), or activated partial thromboplastin time 
(aPTT) while selectivity of the compounds is checked with the thrombin clotting time (TCT) 
assay. Correlation of the K, in the primary enzyme assay with the K, for free factor Xa in citrated 
plasma will screen against compounds which interact with or are inactivated oy other plasma 
components. Correlation of the K, with the extension of the PT is a necessary in vitro 
demonstration that potency in the free factor Xa inhibition assay translates into potency m a 
clinical coagulation assay. In addition, extension of the PT in citrated plasma can be used to 
measure duration of action in subsequent pharmacodynamic studies. 

For further information on assays to demonstrate the activity of the compounds of the 
invention, see R. Lottenberg ef at.. Methods in Enzymology (1981). Vol. 80, pp. 341-361. and H. 
Ohno et at.. Thrombosis Research <1980), Vol. 19, pp. 579-588. 

C. General Administration 

Administration of the compounds of the invention, or their pharmaceutical^ acceptable 
salts, in pure form or in an appropriate pharmaceutical composition, can be carried out via any of 
the accepted modes of administration or agents for serving similar utilities. Thus, administration 
can be, for example, orally, nasally, parenterals, topically, transdermal^, or rectally. in the form 
of solid, semi-solid, lyophilized powder, or liquid dosage forms, such as for example, tablets, 
suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, suspensions, or 
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of precise 
dosages. The compositions will include a conventional pharmaceutical carrier or excipient and a 
compound of the invention as the/an active agent, and. in addition, may include other medicinal 
agents, pharmaceutical agents, carriers, adjuvants, etc. 

Generally, depending on the intended mode of administration, the pharmaceutical^ 
acceptable compositions will contain about 1% to about 99% by weight of acompound(s) of the 
invention, or a pharmaceutically acceptable salt thereof, and 99% to 1% by weight of a suitable 
pharmaceutical excipient. Preferably, the composition will be about 5% to 75% by weight of a 
compound(s) of the invention, or a pharmaceutically acceptable salt thereof, with the rest being 
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suitable pharmaceutical exctpients. 

The preferred route of administration is oral usina a r-nn 

which can be ad.usted accordin, to the degree ™ l ~ ^ ^ ^ 
such oral adm.nistration a ch ama ■ „ ^ease-state to be , rea ,e d . For 

> release formulations and the like. capsules, powders, sustained 

Preferably such compositions will take the form of , 
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The compounds of the invention, or their Pharmaceutica.ly acceptab.e salts are 
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length of action of the compound, the age. body weight, general health, sex. diet, mode and time 
of administration, rate of excretion, drug combination, the seventy of the particular 
disease-states, and the host undergoing therapy. Generally, a therapeutically effective daily dose 
is from about 0.14 mg to about 14.3 mg/kg of body weight per day of a compound of the 
5 invention, or a pharmaceutical^ acceptable salt thereof; preferably, from about 0.7 mg to about 
10 mg/kg of body weight per day; and most preferably, from about 1.4 mg to about 7.2 mg/kg of 
body weight per day. For example, for administration to a 70 kg person, the dosage range would 
be from about 10 mg to about 1 .0 gram per day of a compound of the invention, or a 
pharmaceutically acceptable salt thereof, preferably from about 50 mg to about 700 mg per day. 
10 and most preferably from about 100 mg to about 500 mg per day. 

Preferred Embodiments 

Of the compounds of the invention as set forth above in the Summary of the Invention, a 
preferred group are those compounds wherein Z' and Z 2 are independently -0- or -OCH-,-: R' and 
R 4 are each independently hydrogen, halo or -OR 10 ; R 2 is -C(NH)NH 2 , -CINHlNIHUSIOloR 1 3 , or 

15 -C(NH)N(H)CiO)N|H)R' 0 : R 3 is ureido, guanidino. -C(0)N(R ' °)R 1 1 . -N(R ,0 )R 11 . -CIO)OR'°. 

-N(R ,0 )C(0)R'°, (1 ,2)-tetrahydropyrimidinyl (optionally substituted by alkyl). ( 1 .2)-imidazotyl 
(optionally suostituted by alkyl). or (1 ,2)-imidazolinyl (optionally substituted by alkyl); R 5 is 
hydrogen, halo, alkyl. haloalkyl, aryl, or aralkyl; R 6 is alkyl, aryl, aralkyl, or -(C(R 7 )(R 8 )) n -R 9 
(where n is 1); R 7 is alkyl, -R 12 -C(0)0R 10 . -R^-CIOINIR^IR 1 1 . -R 12 -C(R 10 )(C(0)OR 10 ) 2 , 

20 -R 12 -N(R 10 )R 11 , -R ,2 -N{R ,0 )C(NR ,0 )R 13 , -R 1 2 -N(R 10 )C(0)N(R 10 )R 1 1 . 

-R l2 -N(R 10 )CtNR"°)N(R 10 )R 11 , -R 12 OR 10 , -R 12 -OP(O)IOR 10 > 2 , -R 12 -SR 10 . -R 12 -SlO» 2 R 13 : or R 7 is 
aralkyl (optionally substituted by one or more substituents selected from the group consisting of 
alkyl, halo, haloalkyl, haloalkoxy, -OR 10 . -SR 10 . -N(R ,0 >R 1 \ -C(0)OR 10 . -C(O)N<R 10 )R n . 
-S(O) 2 0R 10 and -OP(O)(OR 10 ) 2 ): or R 7 is heterocyclylalkyl (where the heterocyclyl radical is 

25 optionally substituted by one or more substituents selected from the group consisting of alkyl, 
halo, haloalkyl. haloalkoxy, aralkyl, -OR 10 , -SR 10 . -C(0)0R 10 , -N(R 10 )R 11 . -CIONKR 10 ^ 1 Y 
-S(OI 2 OR 10 and -OP(O)(OR 10 ) 2 ); R 8 is independently hydrogen or alkyl; R 9 is -C(0)OR 10 or 
-C(0>N(R 10 )R 1 '; each R 10 and R n is independently hydrogen, alkyl, aryl (optionally substituted by 
halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino. monoalkylamino. carboxy, 

30 alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl 
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl. amino, dialkylamino. 
monoalkylamino, carboxy. alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or 
dialkylaminocarbonyl); R 12 is a straight or branched alkylene chain; and R 13 is alkyl, aryl 
(optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino. 
35 monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or 

dialkylaminocarbonyl). or aralkyl (optionally substituted by halo, alkyl. aryl, hydroxy, alkoxy. 
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aralkyl (optionally substituted bv n „. „ -S(0) 2 fl'3 ; or R 7 (S 

=r .-.v.: R> i, .C.O.OR-0 or .c ( o,N, R .o, R " J ^IKy, „, in*,,,™,,.. # „ „ 

• °' R ,Sh V drO 9 en -R 2 'S-C(NH)NH 2 ;R3 is . C(O)NfR , 0)R n 

l1.2).tetrahvdropyr,m, d inyl (optionally subst.tu.ed by alky,, n 2) imif1a , , \ 

by afkyl). or n 2)-.mid a ™iin i , - ".2>-im.dazolyl (optionally subswuted 

,rr "dazolinyl (optionally substituted by alkyll* R 4 i<; h u j rn d5 
aralkyl or -C(R 7 )(R8) . R 9. R 7 - e , Dl2 ,„ V V R ' S h Vdrog en ; R* is a , ky ,. R o 

'■~"'' 0 'c I «r»',n (R .» )R ... . R , 3oR ,„. . R , 2 . OP , OHOR ,„ . RlJ ; SRl0 

a stra.ght or branched alkylene chain; and R 13 IS alkyl or ary| V " 

r3 ,iic°;;: po : ds ; a preferred subc,ass ° f — - - — 

)R . ( 1.2>-,m.dazolvl (optiona.ly substituted by alky.) or (1 2) .mirt-, . . 

is independently hydrogen or alkvl- R 1 2 ^ . - u each R and R 

ary,. 9enoralky,.R straight or branched alkylene chain; and R 13 is alkyl or 

Preferred compounds of this subclass are those compounds wherein R 3 is -C(0,N,R>o )R n 

t ormu, a :~ — — ds f rom,rmu la(I>0 r 

C(0)N,R ,R where R ,0 and R i , are both methy| r4 . s ^^^^ ^ 
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is methyi. and R 6 is benzyl, namely, 2-<2-hydroxy-5-cyanophenoxy)-6-(3- 

dimethylaminocarbonyl)phenoxy-8-rneThyl-9-benzylpuhne. and 6-<2-hydroxy-5-cyanophenoxy(-2- 
(3-dimethylaminocarbonyl)phenoxy-8-methyl-9-benzylpurine. 

Preparation of Compounds of The Invention 

As a matter of convenience, the following description of the preparation of the 
compounds of the invention is directed to The preparation of compounds of formula (I) and (II). It 
is understood, however, that similar synthetic processes may be used to prepare the compounds 
of formula (III) and (IV). It is also understood that in the following description, combinations of 
substituents and/or variables [e.g.. R 7 and R 8 ) in the depicted compounds are permissible only if 
such combinations result in stable compounds. 

A. Preparation of Compounds of Formula (Hal 

Compounds of formula (lla) are compounds of formula III) where Z 1 and Z 2 are both O- 
and R 2 is -C(NH)NH 2 . These compounds may be prepared as illustrated in the following Reaction 
Scheme 1 wherein; R 1 and R 4 are each independently hydrogen, haio, alkyl, -OR 10 . -C(0)OR'°. 
-ClOINtR'^R 11 , -N(R ,0 )R 11 , -N(R 10 )C(O)R 10 , or -NiHJSIOjR 1 3 ; R 3 is halo, alkyl. haloalkyl. 
haloalkoxy. ureido, cyano, guanidino, -OR 10 , -C(NH)NH 2 , -C(NH)N(H)OR'°, -CiOlNIR 10 ^ 1 1 . 
-R l2 -C(O)N(R 10 )R 11 . -CH<OH)C(0)N(R 10 )R", -NIR^IR 11 . -R ,2 -N(R 10 )R n . -C(0)0R 10 , 
-R l2 -C(0)0R 10 , -N(R 10 )C(O)R 10 , (1 ,2)-tetrahydropyrimidinyl (optionally substituted by alkyl). 
(1 ,2Hmidazolyl (optionally substituted by alkyl), or (1 ,2>-imidazolinyt (optionally substituted by 
alkyl); R 5 is hydrogen, alkyl, cycloalkyl, haloalkyl, aryl, or aralkyl; R 6 is hydrogen, alkyl, aryl 
(optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, 
monoalkylamino. carboxy, alkoxycarbonyl, aminocarbonyl. monoalkylaminocarbonyl. or 
dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, 
aralkyl, amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl. 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); each R 10 and R n is independently hydrogen, 
alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino. 
monoalkylamino. carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or 
dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy. 
aralkyl. amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); R 12 is a straight or branched alkylene chain; 
and R 1 3 is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy. amino, 
dialkylamino. monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl. 
or dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy. 
aralkyl. amino, dialkylamino. monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, - 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); and R 14 is alkyl: 
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REACTION SCHEME 1 
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REACTION SCHEME 1 continued 




Compounds of formula <A), formula (B). formula (D), formula (G) and formula (K) are 
commercially available, for example, from Aldrich Chemical Co., or Sigma Chemical Co.. or 1CN 
Biomedicals, or may be prepared according to methods known to those skilled in the art. 

In general, compounds of formula dial were prepared by first treating a compound of 
formula (A) in an aprotic solvent, such as acetonitrile. at temperatures between about -10°C and 
10°C, preferably at 0°C, with an equimolar amount of a compound of formula <B> in the presence 
of a base, for example, cesium carbonate. The reaction mixture was allowed to stir at ambient 
temperature for 12 to 20 hours, preferably about 16 hours. The compound of formula (C) was 
then isolated from the reaction mixture by standard isolation techniques, such as extraction, in 
vacuo removal of solvent and flash chromatography. 

The compound of formula (C) in an aprotic solvent, preferably acetonitrile, at temperatures 
between about -10°C and 10°C, preferably at 0°C, in the presence of a base, preferably cesium 
carbonate, was treated with an equimolar amount of a compound of formula (D). The resulting 
reaction mixture was heated to about 50°C for about 3 to 6 hours, preferably for about 4 hours. 
The compound of formula (E) was isolated from the reaction mixture by standard techniques, 
such as filtration, in vacuo removal of solvents and flash chromatography. 

The compound of formula (E) in a protic solvent, such as methanol, at temperatures from 
about -10°C to about 10°C, preferably at 0°C, was then treated with a strong oxidizing agent, 
such as potassium metabisulfite <KHS0 5 > in water. The resulting reaction mixture was allowed to 
stir at ambient temperature for about 12 to 16 hours, preferably for about 1 5 hours. The mixture 



SUBSTITUTE SHEET (RULE 26) 



S-137-1095/SG 



WO 98/07725 



-18- 



PCT/EP97/0444S 



was and ,„, M w , lh sn aD , oric ^ ^ 

arnb.ent temperatures for about ! 2 t0 abouI 1 6 hours, preferab.y lor about IShours T he 
compound of formu.a (H, was then isolated from the react.on mixture by stanaard 
techn.ques. such as ,b vacuo removal of solvent and flash chromatography 

ZnrHC, 'th C ° m 7 Und ^ f ° rmU ' a rCdUCed UndCr Stand3rd such as 

Zn/HCL The resu.t.ng amino compound of formu.a ,J, was isolated from the react.on m.xture 

: 9 r rd iechniques - such as -~ * — — . - -m P(e . -co 

owed extraction wjlh an organjc so(vem ^ ethy) acetgte ^ 

lot:: z compound of formu,a ,ji was uea,ed w,th - — - - — «. * a po,., 

60°C / s U"." m ' XtUre ^ TetrahVdr0fUran ,THF) 3nd «*ano.. at temperatures from about 
SO C to about 75 o C , preferab , y at abQut 7QOc ^ abQut 2 [o 4 hQurs ^ ab ^ ; 

hour,. The compound was then heated under vacuum from about 1 50-C to about 200«C 

~ at T 170 ° c ' for about 1 lo 3 hours - pre,eraD,v for aboui 2 h — - — 

m,«ure was then concentrated to afford an o„. wh.ch was further punf(ed by standard 

:;:z:: chn,ques <fi,trat,on - — and * — ~ - — » • — - — 

The compound of formula , U was dissoived in an a. k anol. preferably ethano.. at 0 o C and 
the resu l t,n g soiution was then saturated w.th a m.nera, ac , d gas . preferab(v hydroch|Qr|c ^ 
The reaction m.xture was seaied and a.lowed to warm to amb.ent temperature over a penod of 
-e from about , 2 hours to 16 hours. The reaction mixture was concentrated and a pol. 
solvent, such as ether was added to the concentrated mixture. The resu,tin 9 prec.p.tate was 
d.sso.ved ,„ an alkanol. preferab.y ethano, and the resulting so.ut.on was cooled to about 0"C and 
then treated with anhydrous ammonia (gas) for about 5 to 20 minutes. The reaction m.xture 
then sealed and heated at temperatures from between amb.ent temperature and 10 0°C 
preferably at about 60-C for about 2 to 6 hours, preferably for about 2 hours. The reacon 
m.xture was cooled and the solvents were evaporated. A compound of formula «..a, was .solated 
from the react.on mixture by standard isolation technics, such as titration, evaporat.on of the 
solvents, and purification by preparative HPLC. 

Alternatively, instead of treating the resuming solution above with anhydrous ammon.a 
the resu.t.ng solution may be treated with a compound of the formu.a NH 2 OR^ to afford the ' 
compound of formula (II) wherein R 2 is -C(NH>N{H)OR 10 . 

Compounds of formu.a (Ua, wherein R 3 is . C «NH)NH 2 or -C(MH»N,H,OR'° are produced 
from the corresponding cyano compounds in a similar manner as that described above for 
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compounds of formula (U. 

In addition, compounds of formula (Ha) wherein R 1 . R 3 . R 4 or R 6 contains a 
•CIOINIR^IR 11 group or a -CIOIOR 10 group (where each R 10 and R n is independently alkyl, 
optionally substituted aryl or optionally suDStituted aralkyl) may be hydrolyzed under acidic 
conditions to prepare compounds of The invention where R 1 , R 3 , R 4 or R 6 contains a carboxy 
group. 

In addition, compounds of formula (lla) wherein R\ R 3 , R 4 or R 6 contains a -C(0)OR 10 
group where R 10 is hydrogen, alkyl, optionally substituted aryl or optionally substituted aralkyl 
may be amidated under standard amidation conditions to form the corresponding compounds of 
formula Ilia) where R 1 , R 3 , R 4 or R 6 contains a -C(0)N(R ,0 )R n group where R'° and R 1 1 are 
independently hydrogen, alkyl, optionally substituted aryl or optionaily substituted aralkyl. 

In addition, compounds of formula (lla) where R 1 , R 3 . R 4 or R 6 group contains an amino 
group can be treated with the appropriate alkylating agents to afford the corresponding 
compounds of formula (lla) where R 1 , R 3 , R 4 or R 6 contains -N(R 10 !R n or -N(R 10 )C(O>R 1 1 where 
each R 10 and R 1 1 is independently hydrogen, alkyl, optionally substituted aryl or optionally 
substituted aralkyl. 

Compounds of formula (lla) may be further treated with the appropriate acid halide. 
preferably acid chloride, or with the appropriate acid anhydride or an equivalent, to yield 
compounds of The invention wherein R 2 is -C(NH)N(H)C(0)R 10 where R ,c is hydrogen, alkyl. 
optionally subsTiTuted aryl or optionally substituted aralkyl. Alternatively, compounds of formula 
(lla) may further be treated with carbamoyl chlorides or their equivalents to yield compounds of 
the invention where R 2 is -C(NH)N(H)C(0)OR 13 where R 1 3 is described above in the Summary of 
the Invention. 

Alternatively, compounds of formula (lla) may be further treated with compounds of the 
formula R 13 -S(0) 2 -imidazole, where R 1 3 is as described in the Summary of the Invention, in a 
polar solvent, such as methylene chloride, at ambient temperature to afford compounds of the 
invention where R 2 is -C(NH)N(H)S(0) 2 R 13 . 

Alternatively, compounds of formula (lla) may be further treated with an appropriately 
/V-R 10 -substituted phenylcarbamate in a polar solvent, preferably methylene chloride, at ambient 
temperature, for about 6 to 24 hours, preferably for about 1 2 hours, to afford compounds of the 
invention where R 2 is -C(NH)N<H)C(0)N<H)R 10 . 

In addition, compounds of formula (lla) wherein R 6 is hydrogen may be treated in a 
manner similar to the method described in Dusert, P., Eur. J. Med. Chem. (1980), Vol. 15, No. 3. 
p. 199, to produce compounds of formula (lla) wherein R 6 is -(C(R 7 )(R 8 )) n -R 9 . For example, a 
compound of formula (lla) wherein R 6 is hydrogen can be first treated with a strong base, such as 
sodium hydride, in an aprotic solvent, such as DMF, followed by treatment with an equimoiar 
amount of a compound of formula XIC(R 7 )(R 8 )) n -R 9 where X is bromo or chloro and n, R 7 , R 8 and 
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C The compound of .ormu.a <„a, wherein R* , s -,C,R W„ n -R* ca „ then ...^ 
reaction mixture by standard isolation techniques. 

A,ernative. y . compounds of fornnu-a „,., .herein R 5 , s hydrogen can be treated in a 
fanner 3,m,,ar to the method described in Stevenson. T.M.. , Or 9 . C hem . 11984 , VoL 49. .o 

2. p. 21 58. to produce compounds of formula (..., wherein R* , s halo. For examp.e a 
compound of formu.a ,„., where R* is hydrogen can oe treated with a mild electroph.iic 

a.ogenating agent, such as *-bromosuccinimide or /V-chlorosuccnimide. ,n carbon tetrachloride 
to produce a compound of formu.a ,l. a , wherein R* is ch.oro or bromo 

in addition, compounds of formu.a (J , can oe treated w.th ^-carbony.d.im^ole or N N 

rr; ;; 2o,e under ,he *~ — — , form comPOUnds of , rmula 

e z i r ,as the carbonvi tautomer) ° r mercapt °- The — ^ - - 

6e treated ,n the same manner descnbed above to produce a compouno of .ormu.a ( ,.a, wherein 
M is hydroxy or mercapto. 

R- NC s' n h ddit ro COmP ° UndS ^ f ° rmU ' a U) ^ treat6d W " h 3 — cyanate of the formula 
R NCS -here R is as described above in the Summary of the Invention by t he method 
.escnbed ,n Omar. A.. et Sy n thesis (1977) . p . 864; Ram . ^ Qrg ^ ^ ^ 

Vo..17.No.3. P .215;orJanssens. F ..^M et/ .c^.n 985) .v o( .28.No. 12 p 1 925 t o ' 
produce a compound of formu.a (U where R 5 is -N,H)R-°. This compound can then be treated 
w,th a standard a.ky.at.ng agent, such as an alky. H alld e o, the formu.a R"x or ac, d ha„de of the 
ormu.a R" C ,0,X where X is ha,o and R " , s as described abQve , n ^ Summary of ^ 

.nvent,on. lo produce a compound Qf formu|a (L) ^ r5 ^ ^ 

>n the 5-position is likewise alkylated. 

The compound of formu.a ,.,a) where R 5 is mercapto can be further treated with an alky, 

hahde. such as methyl bromide. ,n a dipolar so.vent. such as dimethy.su.foxide and in the 

Presence of a mild base, such as potassium carbonate, to afford a compound of formu.a „. a) 

where R 5 is alkylthio. 



S.m,.ar,y. the compound of formu.a ,„a) where R 5 is hydroxy can be further treated 
-y. hahde ,n the presence of a strong base, such as sod.um hydr.de and in an aprotic s 
such as DMF. to afford a compound of formula (Ha) where R 5 is a.koxy 



B. Preparation of Compounds of Formula (la) 

Compounds of formu.a (.a) are compounds of formula (I) wherein Z' and Z* are -O- and R 2 
. S -C(NH)NH 2 . These compounds may be prepared as i.lustrated in the blowing Reaction 
Scheme 2 wherein X is ha.o; R' and R 4 are each independently hydrogen, halo. a.ky. -0R'° 
-C.O.OR'0. . C (O,N«R'0 )R n. . N(R ,o )R n . N(R io, C(OW „, Qr . N(H)S 13; r3 js ha)Q ' 
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haioalkyl, haloalkoxy, ureido, guanidino, -OR 10 . -C(NH)NH 2 , -C(NH)N(H)OR 10 . -C(O)N(R 10 )R n . 

-R 12 -C(O)N(R 10 )R' \ -CH(OH)C|0)N(R 10 )R 11 . -N(R 10 )R n , -R 1 2 -N(R 10 )R n . -C(0>OR 10 . 

-R 12 -C(0)OR 10 . -N(R 10 )C(O)R 10 , (1 ,2)-tetrahydropynmidinvl (optionally substituted by alkyl). 

(1 ,2)-imidazolvl (optionally substituted by alkyl). or ( 1 ,21-imidazolinyl (optionally substituted by 
5 alkyl); R 5 is hydrogen, alkyl, cycloalkyl, haioalkyl, aryl, or aralkyl: R 5 is alkyl, aryl (optionally 

substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, 

cyano, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or 

dialkylaminocarbonyl) or aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy. 

aralkyl, amino, dialkylamino, monoalkylamino, cyano. carboxy, alkoxycarbonyl. aminocarbonyl, 
10 monoalkylaminocarbonyl, or dialkylaminocarbonyl); each R 10 and R n is independently hydrogen, 

alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino. 

monoalkylamino, cyano. carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or 

dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy. 

aralkyl, amino, dialkylamino. monoalkylamino, cyano, carboxy. alkoxycarbonyl. aminocarbonyl. 
15 monoalkylaminocarbonyl. or dialkylaminocarbonyl); R 12 is a straight or branched alkylene chain; 

and R 13 is alkyl. aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy. aralkoxy, ammo. 

dialkylamino. monoalkylamino, cyano, carboxy, alkoxycarbonyl, aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl. 

aryl, hydroxy, alkoxy, aralkyl. amino, dialkylamino, monoalkylamino. cyano, carboxy, 
20 alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl); and R 14 is 

alkyl: 
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REACTION SCHEME 2 
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REACTION SCHEME 2 continued 




In general, compounds of formula (la) are prepared by first treating a compound of 
formula (A) with a compound of formula (G) in a manner similar to that described above for the 
preparation of compounds of formula (H) from compounds of formulae <F) and (G) to afford a 
compound of formula (Ml. The compound of formula (M) is then treated with a compound of 
formula (D> in a manner similar to that described above for the compound of formula (C> to afford 
a compound of formula (N). The compound of formula <N) is then oxidized to the corresponding 
compound of formula (O) in a manner similar to that described above for the compounds of 
formula IE). The compound of formula (O) is treated with a compound of formula (B) in a manner 
similar to that described above for the compound of formula (A) to afford a compound of formula 
(P), which is then reduced to the corresponding compound of formula <Q) in a manner similar as 
that described above for compounds of formula (H). The compound of formula (Q) is then treated 
with an alkyl imidate of formula (K) similar to the manner described above for the compound of 
formula (J) to afford a compound of formula (R), which is converted to the corresponding amidine 
derivative of formula (la) in the manner similar to that described above for the compound of 
formula (L). 

In addition, all the various substituent conversions described above for the compounds of 
formula Ula) apply to the compounds of formula (la) to afford additional compounds of the 
invention not depicted in the foregoing Reaction Scheme. 

In addition, similar reactions may be performed on similar starting materials and 
intermediates to produce the corresponding compounds of formula (III) and compounds of formula 
(IV). 
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'n addit,an. a„ compounds of the invention ,h at exist jr frep . , 
may be converted to their Dharm3 , , „ 6 '° rm ° r free acid *«>rm 

— o,L ; s :;:; t,e - — -, s o, m . 

■on can also be converted to the free base form or to rho , 
or to another salt by methods known to tho^ n, h 6 aC ' d f ° fm 

known to those of ordmary skill in the chemical arts. 

The foHowino S pe cjfic preparations and examples are provided as a Qu ide t 
practice of the invention anri , 9 de to ass,st the 

mention, and are not intended as a Umitation on the scope of the Mention. 

PREPARATION 1 

Compounds of formula (C) and formula <P, 

3 ^-^^ b , non . (4 6g J ! mo „ H K " " V " , ' ! aM "°" - 

s.irr.d fo, ,6 hours Th. v„, , , ,eSU " in9 "»*'<"'> »« 

-v m .„ h . TO , vloy ,, ma ,„„., c ^:::;;:— — ~ 

2 m eth ! k , ' n 3 S,m " ar mannBr ' ,0 "° W,ng COm P°-ds o. formula (C, are made- 
2-m e thy ) th,o-4-ch,or 0 -B-n,tro- 6 - (2 .metho,y-S-c Va n 0p hen 0 xy ) p V r,m ld( ne. 
2-methy,th,o-4-ch.oro-5.nitro-6, 2 -ethox y . 5 - cvanophenoxv)pyfjmid|ne . ' 

2-meth y( th,o- 4 .ch,oro-5-n,tro- 6 ,3-metho> <y -5-cy a nopheno Xy , Pynmidlne . 
2-meth y ,thi O -.. c h lo ro.5-n,tro-6- ( 3-ethoxy. 5 . cvan0phen0xy)pvr|m)djne . 

2-me,hy,thio.4- c h l oro-5-n t tro-6- { 2-phenoxy-5- C yanophenoxy, P yrimid,ne 

2-methy l th 10 -4-ch,o r o-5.n 1 tro-6,3. p henoxy- 5 -c Va nopheno ><V ,pyr, r n,d,ne: 

2-methy 1 thio-4.ch,oro-5-nitro.6-,2-ch,oro-5.c y anophenox y ,p vri m,d,n e - ' 

2-meth V ,thio-4.ch 1 oro-5-nitro-6-,3-bromo- 5 -c y anophenoxy, P yrim,d,ne; 

2-meth v ,th l o-4.ch 1 oro-5-nitro-6- < 2-methy,-5-cyanoph e noxy,p y rim t dine- 

2-meth yl th,o-4-ch,oro-5-nitro-6- ( 3-meth y ,-4-c y anophenox y ,p yrimj dine: 

2-m e thy 1 thio-4-ch ) oro-5-n rt ro.6-( 2 -nitro-5-c V anophenoxy,pyrimi dine . 

2-m e thy,thio-4-chloro-5-nitro-6-(3-nitro-4-cyanoph e noxy,pyrimidine:' 

2-meth yl thio-4-ch,or 0 -5-nitro-6-(2-car b ox y -5- Cy anoph e nox y) py r i mjdine: 

2-methy,th i o-4-ch,oro-5-nitro.6-,3- C arbox y - 4 .cy a nophenoxy,py r i midme . 

2I t h^" 

2-meth y ,th,o-4- chloro . 5 . njlro . 6 . {2 . amjnocarbonyN5cyanophenoxy)py ^ 

2-me,h y ,thio-4-ch.o r o-5-nitro-6-«3-aminoc a r b on y ,-4- cy anophenox y ,p y rim ldl ne- 
2-me,h y( thio-4- C h,oro-5-nitro-6- < 2.dimeth vl amino- 5 - cyanophenoxy)pyrim|djne : 
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2-methvlthio-4-chloro-5nitro-6-(3-dimethylamino-4-cyanophenoxv)pvimidine; 
2-methylthio-4-chloro-5-nitro-6-(2-dimethylamino-5-cyanophenoxy)pyrimidine; and 
2-methylthio-4-chloro-5-nitro-6M3-dimethylamino-4-cyanophenoxy)pyrimidine. 

C. In a similar manner, 2-methylsulfonyl-4-benzylamino-5-nitro-6-<3- 

5 dimethylaminocarbonylphenoxy)pyrimidine was treated with 3-hydroxy-4-benzyloxybenzonitrile in 
the presence of cesium carbonate to afford 2-(2-benzyioxy-5-cyanophenoxy)-4-benzylamino-5- 
nitro-6-(3-dimethylaminocarbonylphenoxy)pyrimidine, a compound of formula (P). 

D. In a similar manner, the following compounds of formula (P) are made: 
2-<2-benzytoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 

10 phenoxy)pyrimidine; 

2-(2-methoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimtdine: 

2-(2-ethoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine: 

1 5 2-(2-phenoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 
2-(2-chloro-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 

2-(2-methyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-{3-drmethylaminocarbonyl- 
20 phenoxy)pyrimidine; 

2-(2-f-butyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 

phenoxy)pyrimidine; 
2-(2-nitro-5-cyanophenoxy)-4-benzylamino-5-nitro-6-<3-dimethylaminocarbonyl- 

phenoxy)pynmidine; 

25 2-<2-carboxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 

2-(2-benzyloxycarbonyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-l3-dimethylaminocarbonyl- 
phenoxylpyrimidine; 

2-(2-diethyiaminocarbonyl-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylaminocarbonyl- 
30 phenoxyjpyrimidine; 

2-(2-amino-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3-dimethylamtnocarbonyl- 
phenoxylpyr'rmidine; 

2-(2-benzyloxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-(3'(1-methylimidazolin-2-yl)- 
phenoxylpyrimidine; 

35 2-{2-methoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-l3-(2-(f-butoxycarbonyl)ethyl)- 
phenoxylpyrimidine; 
2-(2-ethoxy-5-cyanophenoxy)-4-benzylamino-5-nitro-6-<3-r-butoxycarbonyl- 
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phenoxy)pyrimidine: 

2-(2-phenoxy-5-c V a n ophenoxy,-4-ben Z yl am ,no.5-n i tro.6- ( 3-carooxyphenoxy,p yr , m i d ine- 
2-(2-ch,oro-5-cyano P henoxy,-4- be n 2 y, am , no .5- n i tro . 6 .p. (2 . aminoethyl)phenoxy)pyrimidme . 

2- ( 2-me,hyl-5-cyanophenoxy,-4-ben 2 y,amino i -5-n i ,ro-6-(3-.ben 2 y.oxy, P henoxy > py r i m ,dine- 
2-(2-r-botyl-5-cyano P henoxy,.4-benzylamino-5- n ,tro-6-(3-et h oxyphenoxy,py„ mi d 1 ne- 
2-l2-nitro-5-cyanophenoxy,.4-benz y( amino-5-n i tro-6-(3-guanidinophenoxy,pyn mi dine- 
2-(2-c a rb 0 xy-5-cyanophenoxy > -4-benzy(amino-5-n l ,ro-6-(3-ureidophenoxy) P yhmidine- 
2- ( 2-benzy ( oxycarbony,-5-cy a nophenoxy ) -4-benzy.amino- 5 .ni t ro.6-(3-aminophenoxy,py rim , cli ne- 
2-(2-d 1 ethyt a m,nocarbon y l-5-cyanoph e nox y )-4-benzylamino-5-nitro-6-(3-niTro- 
phenoxy)pyrimidine; and 

2- ( 2-amino-5-cyanoph e noxy,-4-benzy.amino-5-nitro.6-(3-tri,,uororne,hoxy P henoxy)pyri m id,ne. 

PREPARATION 2 

Compounds of formula (E) and formula (N) 

A. To 6-f2-ben 2 yloxy-5-cyanophenox v )-4-chloro-5-niuo-2-metnylthio P yrimidine (2 5 
g. 5.83 mmol) in 50 mL acetonitrile at 0°C was added cesium carbonate (2.47 g 7 58 mmol. 
foMowed by benzy.amine (0.64 mL) and the reaction m.xture was heated at 50°C for 4 hours 
The react.cn was filtered, the fi.trate evaporated and the residue chromatography on s.lica gel 
(ethyl acetaterhexane) to afford 1.82 g (65%) of 6-<2-ben Z yloxy-5-cyanophenoxy>-4- 
fbenzyOamino-S-nitro^-methylthiopyrimidme. a compound of formula (E). 

B. In a similar manner, compounds of formula (E) are made: 
2-meth V lthio-4-fb e nzyl)amino-5-nitro-6-(2-m e thoxy-5-cyanophenoxy) P yrimid,ne. 
2-methylth l o-4.(benzyl) a mino-5-n,tro-6-(2- e thoxy-5-cyanophenoxy)pyrimjdine; 
2-methylth 1 o-4-(benzyl) a mino-5-nitro-6-(3-methoxy-5-cy a nophenoxy)pynmid.ne; 
2-methylthio-4-(ben Z yl) a mino-5-nitro-6-(3-ethox y - 5 -cy a no P henoxy)pyr,midine; 
2-meth y ithio-4-(benzyl) a mino-5-nitro-6-(2-phenoxy-5-c Ya no P henoxy>pyrimidine; 
2-methylth I o-4-(benzy.) a mino-5-nitro-6-(3-phenoxy-5-c Va nophenox y )p y nmidine ; 
2-methylthio-4-(benz y l) a mino-5-nitro-6-(2-chloro-5-c y ano P henoxy) Py rimidine; 
2-meth y ithio-4.(benz y l)amino-5-nitro-6-(3-bromo-5-c y anophenoxy»pyrimidine: 
2-meth y ithio-4-(benz y i)amino-5-nitro-6-(2-meth y i-5-c y anophenox V )p y rimidine; 
2-methylthio-4-(benzyl)3mino-5-nitro-6-(2-methyl-5-c Va nophenoxy)pyrimidine : 
2-meth y lthio-4-(benz y l) a mino-5-nitro-6-(3-m e thyl-4-cy a nophenoxy,pyrimidine; 
2-meth y ithio-4-(ben ZV l>amino-5-nitro-6-(2-nitro-5-c ya nophenox V »pyrimidine: 
2-methylthio-4-(benz V l) a mino-5-nitro-6-(3-nitro-4- Cya nophenoxy)pyrimidin e; 
2-methylthio-4-(b e nzyl) a mino-5-nitro-6-(2-carboxy-5-cy a nophenoxy ) pyr,midme; 
2-meth y lthio-4-(benz y 0amino-5-nitro-6-(3-c a rbox y -4-c ya no P henox Y )p y nmidine: 
2-methylthio-4-(benz y l|am,no-5-nitro-6-(2-f-b U tox VCa rbony|.5-cyanophenoxy)pyrimidine: 
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2-methylthio-4 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio 
2-methylthio- 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio-4- 
2-methylthi 
2-methylthio-4- 
2-methylthio- 
2-methylthio-4- 
2-methylthi 
2-methylthio-4- 
2-methylthio-4- 
2-methylthio-4-ami 
2-methylthio-4- 
2-methylthi 
2-methylthi 
2-methylthio-4- 
2-methylthio- 
2-methylthio-4- 
2-methylthi 
2-methytthio-4 
2-methylthio- 
2-methylthio- 
2-methylthio 



(benzyl)ami 
(benzyl)ami 
(benzyl)amino- 
(benzyl)ami 
(benzyl)ami 
(benzyl)amino- 
(benzyl)an 



nitro- 



nitro 



•nitro- 



nitro- 



5-nitro-6-(3-r-butoxycarbonyl-4-cyanophenoxy)pyrimrdi 
tro-6-(2-aminocarbonyl-5-cyanophenoxy)pyrimidine; 
tro-6-(3-aminocarbonYl-4-cyanophenoxy)pyrimidine; 
tro-6-(2-dimethylamino-5-cyanophenoxy)pyrimidine; 



4-cyanophenoxy)pyrimidine; 
ino-5-cyanophenoxy)pyrimidine; 
4-cyanophenoxy)pyrimidine; 



■6-(3-dimethylam 
■6-(2-dimethylamin 
6-(3-djmethylamin 
6-(2-methoxy-5-cyanopbenoxy)pyrimidine; 
6-(2-ethoxy-5-cyanophenoxy)pyrimidine; 
6-(3-methoxy-5-cyanophenoxy)pyrimidine; 
6-(3-ethoxy-5-cyanophenoxy)pyrimidine; 
6-(2-phenoxy-5-cyanophenoxy)pynmidine: 
6-{3-phenoxy-5-cyanophenoxy)pyrimidine: 
6-|2-chloro-5-cyanophenoxy)pyrimidine; 
■6-(3-bromo-5-cyanophenoxy)pyrimidine; 
•6-(2-methyl-5-cyanophenoxy)pyrimidine; 
■6-(2-methyl-5-cyanophenoxy)pyrimidine; 
6-(3-methyl-4-cyanophenoxy)pyrimidine: 
■6-(2-nitro-5-cyanophenoxy)pyrimidine: 
6-(3-nitro-4-cyanophenoxy)pyrimidine; 
6-<2-carboxy-5-cyanophenoxy)pyrimidine; 
6-(3-carboxy-4-cyanophenoxy)pyrimidine; 
6-(2-r-butoxycarbonyl-5-cyanophenoxy)pyrimidine; 
6-(3-r-butoxycarbonyl-4-cyanophenoxy)pynmidine; 
6-(2-aminocarbonyl-5-cyanophenoxy)pyrimidine: 
6-(3-aminocarbonyl-4-cyanophenoxy)pyrimidine; 
6-(2-dimethylamino-5-cyanophenoxy)pyrimidine; 
6-(3-dimethylamino-4-cyanophenoxy)pyrimidine; 
6-<2-dimethylamino-5-cyanophenoxy)pyrimidine; and 
6-(3-dimethylamino-4-cyanophenoxy)pyrimidine. 
C. In a similar manner, to 2-methylthio-4-chloro-5-nitro-6-(3- 
dimethylaminocarbonylphenoxylpyrimidine (3.19 g, 8.65 mmoll, a compound of formula {Ml, in 
90 mL acetonitrile at 0°C was added cesium carbonate (3.66 g, 11.2 mmol), followed by the 
addition of benzylamine (0.95 mL, 8.65 mmol). The reaction mixture was heated at 75 °C for 
4 hours. The reaction mixture was filtered, the filtrate evaporated and the residue 
chromatographed on silica gel (ethyl acetate:methano|, 10:1) to afford 1.76 g (48%) of 
2-methylthio-4-(benzyl)amino-5-nttro-6-(3-dimethylaminocarbonylphenoxy)pyrimidine, a compound 
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of formula (N). 

D. In a similar manner, the fo.low.ng compounds of formu.a IN) are made- 

2-methv.th IO -4-ben Z v | am i no- 5 - n itro-6-(3,2-,d i merh yl aminocaroon V „et hyl ,- 
5-methoxyphenoxy)pyrimidine; 

2 - m « h Vlthio-4-ben 2 vlamino- 5 -nitro-6.(3-(2-(dimethy.aminocarbonvl)eth Y l)- 
5-chlorophenoxy)pyrimidine; 

2-methy,th (0 -4- b en 2 y lar n i no-5-n i tro-6- ( 3-ch.oro-5.methoxyphenox y ,py r im i dine- 

2-meth yl t h ,o-4- b en 2 y,am i no-5-nitro-6- ( 3-,rif. U orom e thy.-5-,d 1 methy la minocarbony 1 ,- 
phenoxypyrimidine; 

2-meth yt thio-4-ben Z y,amino.5-nitro-6-(3-guan i dinopbenoxy]pyrimidine; 

itro-6-(3-ureidophenoxy)pyrimidine; 
itro-6-(3-nitrophenox y )p y rimidine; 
■nitro-6-(3-guanidino-5-methylphenox y ) P ynm,dine; 
nitro-6-f3-ureido-5-methylphenoxy)p y rimidine; and 
•nitro-6-(3-nitro-5-aminophenoxy}pyrimidine. 



2-methy lthio-4-benzylamino- 5 
2-methylthio-4-benzylamino-5 
2-methylthio-4-benzylamino-5 
2-methylthio-4-benzylamino-5 
2-methylthio-4-benzylam 



PREPARATION 3 

Compounds of formula (F) and (O) 

d.82 g. 3.76 mmol, in 40 mL MeOH and 40 mL dioxane at 0°C was added potassium 
metab,su.fite (KHSO,, ,3.59 B . , , .3 mmol) in 40 mL ^ The suspensjon _ ^ ^ 
warm to amb.ent temperature and stirred for 15 hours. The react.on was concentrated to 25 mL 
and extracted with methyiene ch.oride (200 mL,. The organic layer was dried <Na 2 S0 4 > 
evaporated and chromatographed on si.ica ge. (2:1, hexane/ethy. acetate) to afford 0 26 g of 

2^ethy,sulfony,-4-benzy, a mino-5-nitro-6.(2-benzy,oxy- 5 -cy a n 0 phenoxy, P y r ,m 1 d,ne.acompound 
of formula (F), as a white solid. 

B. In a similar manner, the following compounds of formula (F) are made- 

2-methy l su l fony,.4-(b e n 2y ,» a mino-5-nitro-6-(2-m e thoxy-5-cyanophenoxy, P y r imidine- 

2-m e thy.su l fony.-4-(ben Z y ( ,amino-5-n i tro-6-(2-eth 0 xy-5-c Va nophenoxy,pyrimidine- 

2-methy ) sulfony..4-(benzyl,amino-5-nitro-6-(3-methoxy-5-cyano P henoxy) P yrimidine- 

2-me,hy Js u.fony.-4-,benzy„am i no-5-n j tro-6-(3-ethoxy-5-cyano P henoxy,p Vf imidine- 

2-methy l sulfonyl-4-(b e nzy.,amino-5-n i tro-6-<2-phenoxy-5-cyanophenoxy,pyrimidine- 

2-me,hylsu,fony«-4. { benz V l»amino-5-n i tro-6-«3-phenoxy-5-cyanophenoxy,pynmidine 

2-methy,sulfony ) .4-(ben Z yl, a mino-5-nitro-6-(2-ch.oro-5-cyanophenoxy,pyrimidine- 

2-methylsulfonyl-4-,ben Z y., ami n 0 -5-nitro-6-,3- b romo-5-c y anophenoxy)pyrimidin e - 

2-methy,su.fony.-4-,ben Z y,)amino-5-nitro-6-(2-me,hy.-5-cyanophenoxy,p y rimidine- 
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2-methylsulfonvl-4-(ben2yl)arnino-5-nitro-6-(2-rriethvl-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(3-methyl-4-cyanophenoxy)pyrrmidine: 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(2-nitro-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(3-nirro-4-cyanophenoxy)pyrimidine; 
5 2-methylsuHonyl-4-(benzyllamino-5-nitro-6-l2-carboxy-5-cyanophenoxy)pyrimidine; 

2-methYlsulfonyl-4-(benzyl)amino-5-nitro-6-(3-carboxy-4-cyanophenoxy)pyrimidine: 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(2-f-butoxycarbonyl-5-cyanophenoxy)pyrimidine; 

2-methylsulfony(-4-(benzyl)amino-5-nitro-6-(3-r-butoxycarbonyl-4-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(2-aminocarbonyl-5-cyanophenoxy)pyrimidine; 
10 2-methylsulfonyl-4-[benzyl)amino-5-nitro-6-(3-aminocarbonyl-4-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(2-dimethylarnino-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-l3-dimethylamino-4-cyanophenoxy)pyrimidtner 

2-methylsulfonyl-4-(benzyl)amino-5-nitro-6-(2-dtmethylarriino-5-CYanophenoxy)pyrimidine; 

2-methylsulfonvl-4-(benzyl)amtno-5-nitro-6-(3-dimethylamino-4-cyanophenoxy)pyrimidtne; 
1 5 2-methylsulfonyl-4-amino-5-nitro-6-(2-methoxy-5-cyanophenoxy)pyrimidine: 

2-methylsulfonyl-4-amino-5-nitro-6-(2-ethoxy-5-cyanophenoxy)pynmidine: 

2-methylsulfonyl-4-amjno-5-nitro-6-(3-methoxy-5-cyanophenoxy)pyrimidiner 

2-meThylsultonyl-4-amino-5-nitro-6-(3-ethoxy-5-cyanophenoxy)pyrimidine; 

2-methylsultonyl-4-amino-5-nitro-6-(2-phenoxy-5-cyanophenoxy}pyfimidine: 
20 2-methylsulfonyl-4-amino-5-nitro-6-(3-phenoxy-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(2-chloro-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(3-bromo-5-cyanophenoxy)pyrimidine: 

2-methylsulfonyl-4-amino-5-nitro-6-l2-methyl-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(2-methyl-5-cyanophenoxy)pyrimidine; 
25 2-methylsulfonyl-4-amino-5-nitro-6-(3-methyl-4-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(2-nitro-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-{3-nitro-4-cyanophenoxy)pyrimidine: 

2-methylsulfonyl-4-amino-5-nitro-6-(2-carboxy-5-cyanophenoxy)pyrimidine; 

2-meThylsulfonyl-4-amino-5-nitro-6-(3-carboxy-4-cyanophenoxy)pyrimidine; 
30 2-methylsulfonyl-4-amino-5-nitro-6-{2-f-butoxycarbonyl-5-cyanophenoxy)pyrimidine; 

2-methylsulfonyl-4-amino-5-nitro-6-(3-f-butoxycarbonyl-4-cyanophenoxy)pyrimidine; 
2-methylsulfonyl-4-arnino-5-nitro-6-(2-aminocarbonyl-5-cyanophenoxy)pyrimidine; 
2-methylsulfonyl-4-amino-5-nitro-6-(3-aminocarbonyl-4-cyanophenoxy)pyrimidine; 
2-methYlsutfonyl-4-amino-5-nitro-6-(2-dimethylamino-5-cyanophenoxylpyrimidine: 
35 2-methylsulfonyl-4-amino-5-nitro-6-(3-dirnethylamino-4-cyanophenoxy)pyrimidine; 

2-merhylsulfbnyl-4-amino-5-nitro-6-{2-dimethylamino-5-cyanophenoxy)pyrimidine; and 
2-methy^sulfony^4-amrno-5-nitro-6-(3-dimethylami^o-4-cyanophenoxy)py^imidine. 
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C In a similar manner. 2-m e thylthio-4-ben 2v .amino-5-nitro-6-(3- 
d,me fhvI am i noca rb ooV.pHeno XV ,Pvrimi d ,n e . a ; comDOund of (ormu|a (N) _ 

compound of formula (01. V e ' a 

2 meth i ' „ "I" " Sim " ar manner ' f0 " 0Win9 C ° mP0UndS °' 'ormuta .O, are prepared- 

IZ7 " 

2-m e th yl s U ,on V ,.4- b en 2yl amino-5-n i uo-6- ( 3-,2-<d 1 metnv.aminoca rb onv„e t Hv.,- 
5-methox V phenoxy)pyrimidine; 

2 methylsulfony|-4-ben 2 ylamino-5-mtro-6-(3-(2 M.morh . 

u a miro o U-(2-(dimethylaminocarbonyl)ethyl)- 

5-chtorophenoxy)pyrimidine; 

2 ■ m ., h v 1S u,,„„ v ^ 4 . ben^y , amino . 5 . ni ,, 0 . 6 . |3 . trlf|oo(omelhy|5(dimeIh ^ miTO(;att)o 

phenoxypyrimidine; 

2-mB,nylsu.fon y ,-4- b enzy la mino-5-nitro-6-«3- g u a n,d I nophenoxy,p V r,m,dine 

2-me,h V ,su 1 fo n y,-4- b en 2 y l amino.5-n lt ro-6-(3- Urei do Pb enoxy,pyr ( m,d,ne- 

2-me,hy l su.fon V .-4- b en 2yt am 1 n 0 - 5 -nitro-6-,3-n it rophenoxy,p vrim(dlne . 

2-met h y, sulf ony 1 -4- b en Z y,amino-5-n,t r o-6. (3 - nitro .5-am I n 0p nenoxy, P y rlrnidlne . 

PREPARATION 4 

Compounds of formula (H) and (M) 
A. To 2-metr,yls U |fonyl-4- b en Z ylamino-5-nitro-6-(2-benzyloxy-5- 
cvan 0 p h enoxy,pynmidin e . a compound of formu.a ,F, (0.69 g . 1 .38 mmoi, ,n 1 5 mL aceton,tr,e 
at 0 C was added cesium carbonate ,0.58 g. L80 mmol, followed by the addition of 
3- dimethy.aminocaroony.pneno. <0.20 B . ,. 24 mmo„ and the reaction stirred for 16 hours The 

TTT f7n r,T ated ^'^ Chr0m3t0 9raPh6d °" Si ' iCa 9e ' < C H 2 C. 2 /ethy, acetate. 

7.2, to afford 0.29 g of 2-(3-dime t hy,-aminocar b on V ,phenoxy,-4-ben Z y la mino.5-nit r o-6- ( 2- 
benzy.oxy-5-cyanophen 0 xy) P yrimidine. a compound of formula (H). 

B- In a similar manner, the following compounds of formula IH) are made- 
2-(3-methy, p henoxy,-4- ( ben Zyl , a m t n 0 -5-nitro-6- ( 2-methoxy- 5 .c y ano P henoxy,pyrimidine; 
-4-n.uorom^ 

-«3.5-d l n 1 tro P henoxy,-4- (b en Z y l) amino-5-nitro-6- (3 -ethoxy-5-cyano P henoxy,p vri m,dine: 
2-(3- 9 uanidino-5-meth V lphenoxy,-4-(benzy„am in o-5-nitro-6- { 2- P henoxy- 
5-cyanophenoxy)pyrimidine; 

2-(3-ureidophenoxy»-4-(ben Z y.,amino-5-r,hro-6-l3-phenox y -5-cyanophenoxy,pyrimidine; 
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2-(3-(2-chloroethvl)-5-methYlphenoxv)-4-lbenzyl)amino-5-nitro-6-(2-chloro- 

5-cyanophenoxy)pyrimidine; 
2(3-dimethylaminocarbonylphenoxy)-4-(benzyl)amino-5-nitro-6-(3-bromo- 

5-cyanophenoxy)pyrimidine; 
2-(4-ethoxycarbonylphenoxy)-4-(bBnzYl)amino-5-nitro-6-(2-methyl-5-cyanophenoxy)pyrimidine; 
2-(3-(1-methyMmidazol-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(2-methyl- 

5-cyanophenoxy)pyrimidine; 
2-(3-dimethylaminophanoxy)-4-lbenzyl)amino-5-nitro-6-<3-methyl-4-cyanophenoxy)pyrirrijdine; 
2-(3-(1-methylimidazolin-2-yl)phenoxy-4-(benzyl)amino-5-nitro-6-(2-nitro- 

5-cyanophenoxy)pyrimidine; 
2-{3-r-butoxycarbonylphenoxy)-4-(benzyl)amino-5-ni'tro-6-(3-nitro-4-cyanophenoxy)pyrimidine: 
2-(3-(1-methyHmidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(2-carboxy- 

5-cyanophenoxy)pyrimidine; 
2-<3-(l-mexhylimidazolm-2-yl)phenoxy)-4-|benzyl)amino-5-nitro-6-(3-carboxy- 

4- cyanophenoxy)pyrimidine; 
2-(3-(l-methylimidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(2-r-butoxycarbonyl- 

5- cyanophenoxy)pyrimid»ne; 
2-(3-(1-methylimidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(3-f-butoxycarbonyl- 

4- cyanophenoxy)pyrimidine; 

2-(3-(1 -methylimidazolin-2-vl)phenoxy)-4-(benzvl)amino-5-niTro-6-(2-aminocarbonyl- 

5- cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-vl)phenoxy)-4-(benzyl)amino-5-nitro-6-(3-aminocarbonyl- 

4- cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-yUphenoxy)-4-(benzyl)amino-5-nitro-6-(2-dimethylamino- 

5- cyanophenoxy)pyrimidine; 

2-(3-(1 -methylimidazolin-2-yl)phenoxv)-4-(benzyl>amino-5-nitro-6-(3-dirnethyla(nino- 

4- cyanophenoxy)pyrimidine; 

2-13-d -methylrmidazplin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(2-dimethylamino- 

5- cyanophenoxy)pyrimidine; 
2-(3-n-methylimtdazolin-2-yl)phenoxy)-4-(benzyl)amino-5-nitro-6-(3-dirriethylamino- 

4-cyanophenoxy)pyrimidine: 
2-(3-(l-rnethylimidazolin-2-yl)phenoxy)-4-amino-5-nitro-6-<2-methoxy-5-cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-yl>phenoxy)-4-amino-5-nitro-6-(2-ethoxy-5-cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-yl)phenoxy)-4-amino-5-nitro-6-(3-methoxy-5-cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-yl)phenoxv»-4-amino-5-nitro-6-(3-ethoxy-5-cyanophenoxy>pyrimidine; 
2-(3-(1-methylimidazolin-2-yl)phenoxy)-4-amino-5-nitro-6-(2-phenoxy-5-cyanophenoxy)pyrimidine; 
2-l3-dimethylaminocarbonytphenoxy)-4-amino-5-nitro-6-(3-phenoxy-5-cyanophenoxy)pyrimidine: 
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3~ 

2-(3-d.methvlaminocarbonyJphenoxy>-4-amino-5-nitro fi .9 „> R 

-3- gua n, dl nop h enoxy,-4-a mj no-5.ni tr o-6-,2.c arb oxy- 5 -c V ano ph enoxy )pyrimidine . 
2- - g uani di nop h enoxy,-4- amin o- 5 .ni tr o-6-(3-c arb oxy-4.c y anop h anoxy, Pyrimidine : 

^' 3 ~ 0 t en0XV, " 4 " am,nO " 5 " nitrO - 6 ^ 

2- . g ua n(in op h enoxy,-4-a mi no-5-n itr o-e- (3 .a, 1 noc arb ooy ( -4-cy a nop h enoxy,p yrim(dine . 
MaZT^ ; enOXV, " 4 " amm0 - 5 - nitr0 - 6 - ,2 - d,methVlam ' n --3nop h enoxy )p y r , m , dine; 

2 ,3. gu an ldln opHenox y) -4.a f nino-5.ni tr o.6,3- d i m et h y,a mi no-4-cyanop he nox y , Pyrimidjne 

3 U« m „ h , ' n 3 S,mMar 2 " n « h VHh te .B.„ i ,ro.4 .6-dich,oropyn m , d ine was trea.ed w, tr 

^ " : i~ bon ~ in the presence ° f — - — 2^ 

n l uo.4.c h .oro.6- ( 3- d , m e lhy ,a m ,noca rb on yl p h enox y , Pyrimidine . a compound of formu|a (M) 

°" ' n 3 S ' m " ar - losing compounds of ,ormu, a ( M> are prepared- 

2 -™^ h ,o-4-ch,o^ 

2-meth yl ,h,o-4-ch 1 oro-5-nitro-6- ( 3- ( 2-, d imeth y ,am,nocar b on y „eth y l»- 
5-methoxyphenoxy) P yrimidine; 

2-methyl,hio-4- C hloro-5-nitro-6- <3 -(2-(dimethyl am inocarbon yl ,ethyl,. 
5-chlorophenoxy)pvrimidine; 

2-methy,,hio-4-ch, 0 r 0 .5-nitro-6- ( 3-ch ( oro-5-methox VP h a nox y ,p yrimi dine 
2-rnet h y^ 

2-meth y ,th,o-4-ch 1 oro-5-nitro-6-(3- 9 uanidin 0p henoxy,p y r i mi d ine; 

2-meth yJ th,o-4-chloro-5-nitro-6-(3-ureidophenoxy)pyrimid,ne- 

2-methy,thio-4- c h.oro-5-n i tro-6-|3-n 1 trophen 0xy ,p yrimjdine . 

2-methy,th,o-4. ch( oro-5-n i tro-6- ( 3- g uan 1 dino-5-methy.phenoxy, PV rim i dine- 
2-methy l th i o-4-ch,oro-5-n i rro-S-(3-ureido-5-met h y,phenoxy,pyn mi dine.and 
2-methylthio-4-chloro- 5 -n,tro-6-(3-nitro-5-a m ino P henox y ,p y n mi dine. 
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PREPARATION 5 

Compounds of formula IJ) and formula (Q) 

A. 2-(3-Dimethylaminocarbonylphenoxy)-4-benzy!amino-5-nitro-6-(2-benzyloxy-5- 
cyanophenoxylpyrimidine. a compound of formula (HI (0.29 g, 0.47 mmol) and 0.1 g granular 
zinc were mixed with 10 mL THF and 1.0 mL 10% aqueous HC!. The reaction was heated at 
80°C for 90 minutes. The volatiles were evaporated. Saturated aqueous NaHC0 3 was added 
and the solution extracted with ethyl acetate (300 ml). The organic layer was dried (Na 2 S0 4 ) and 
evaporated to afford 0.27 g of 2-(3Hjimethylaminocarbonylphenoxy)-4-benzylamino-5-amino-6-(2- 
benzyioxy-5-cyanophenoxy)pyrimidine, a compound of formula (J). 

B. In a similar manner, the following compounds of formula (J) are made: 
2-(3-methylphenoxy)-4-(benzyl)amino-5-amino-6-(2-methoxy-5-cyanophenoxy)pyrimidine; 
2-(3-chloro-5-methoxyphenoxy>-4-(ben2yl)amino-5-amino-6-(2-ethoxy-5-cyanophenoxy)pyrimidine; 
2-(4-tnfluoromethylphenoxy)-4-(benzyl)amino-5-amino-6-(3-methoxy-5-cyanophenoxy)pyrimidine: 
2-(3,5-diammophenoxy>-4-(benzyl)amino-5-amino-6-(3-ethoxy-5-cyanophenoxy)pyrimidine; 
2-f3-guanidrno-5-methylphenaxy)-4-(benzyl)amino-5-amino-6-l2-phenoxy- 

5-cyanophenoxy)pyrimidine; 
2-(3-ureidophenoxy)-4-(benzyl)amino-5-amino-6-(3-phenoxy-5-cyanophenoxy)pyrimidine: 
2-(3-(2-chloroethyl)-5-methylphenoxy)-4-(benzyl)amino-5-amino-6-(2-chloro- 

5-cyanophenoxy)pyrimidine; 
2-(3-dimethylaminocarbonylphenoxy)-4-(benzyl)amino-5-amino-6-(3-bromo- 

5-cyanophenoxy)pyrimidine; 
2-(4-ethoxycarbonylphenoxy)-4-(benzyl)amino-5-amino-6-(2-methyl-5-cyanophenoxy)pyrimidine: 
2-(3-(1-methylimidazol-2-yl)phenoxy)-4-(benzyl)amino-5-amino-6-(2-methyl- 

5-cyanophenoxy)pyrimtdine; 
2-(3-dimethylaminophenoxy>-4-(benzyl)amino-5-amino-6-(3-methyl-4-cyanophenoxy)pyrimidine; 
2-(3-(1 -methyrrmidazolin-2-yl)phenoxY-4-(benzyl>amtno-5-amino-6-(2-amino- 

5-cyanophenoxy)pyrimidine; 
2-|3-f-butoxycarbonylphenoxy)-4-(benzyl)amino-5-amino-6-(3-amino-4-cyanophenoxy>pyrimidine: 
2-(3-(1 -methylimidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-amino-6-(2-carboxy- 

5-cyanophenoxy)pyrimidine; 
2-(3-(1-methylimidazolin-2-yl)phenoxy>-4-(benzYl>3mino-5-amino-6-(3-carboxy- 

4- cyanophenoxy)pyrimidine; 

2-(3-( 1 -methylimidazolin-2-yl>phenoxy>-4-(benzyl)amino-5-amino-6-{2-f-butoxycarbonyl- 

5- cyanophenoxy)pyrimidine; 
2-(3-(l-methylimidazolin-2-yl)phenoxy)-4-(banzvl)amino-5-amino-6-(3-r-butoxycarbonyl- 

4-cyanophenoxY)pyrimidine; ; 
2-(3-(1-methylimidazolin-2-yl)phenoxy)-4-(benzyl)amino-5-amino-6-(2-aminocarbonyl- 
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5-cyanophenoxy)pyrimidine: 

4- cyanophenoxy)pyrimidine; 
2-'3^-me thylim , dazolin . 2 . v))phenoxy) . 4 . (benzy|)amjno s . amjno . 6 , 2 . dimethv|amjno 

5- cyanophenoxy)pyrimidine; 
2- ( 3- ( 1..e, hy , imidazolin . 2 . yl)phenoxv) ^ (ben2y|)amino _ 5am ^ 

4- cyanophenoxylpyrimidine; 
2 - ,3 -< 1 -™^m,da 2 o,n-^^ 

5- cyanophenoxy)p V rimidine; 

4-cyanophenoxy)pyri m jdine; 

2- - -n. ,v m *» M .„ lphMlvM , 5 . di , mino . 6 .,3 . me , ho , v . 5 . cvanOBn „„ ovvlov „ midina; 

r T 7T O ' ,^ " 2 • y '' 0f '■" MW - 4 ■ 5 - d '■'™ < '- S ■ ,3 ■— V-B.»,„ 0on e n „, y , DWim „,n e : 
2- 3.„ rr ,„ nv , m , noca , Donv|phenoxvl . 4 5 ^ mmo e ^ ^ y ^ . cyanochen()j<v)ovrirnidi 

^-(J-dimethylaminocarbon y iphenoxv)-4 5-diaminr. k <t ^ .k ■ 

en ° xy ' d,am,no - 6 - ,3 - r "eth V l-4- C yanophenox y ) P yrimidine- 
2 - 3 - d '™^am,nocar b on ylp ^ 

2- 3-d, m e th y laminocarborly)phenoxy) . 4 , 5 . djamino . 6 , (3 . amino , 4 . cvanophenoxy)pyrjmidjne . 

2-,3- g uan,d 1 no P h e noxy,-4.5-dia m ,no-6-(2-carboxy-5-cyanophenoxy, P yrim i dine- 

2-.3- gU an,dmo ph enoxy,-4.5-diamino-6-(3-carbox y -4-cyano P henoxy )py nm,din e - 

2-.3- 9U ani d i n ophenox y) -4.5-dia r T,,no-6-(2- f -butoxyca. b ony,- 5 -cyanop h enoxy >P y r , m idin e - 

2-3- gua nidino Ph enoxy,-4.5.dia m ino.6-( 3 -r-butoxyca rb on yt - 4 - C yanop he noxy,p yrim idine- 

2-(3- 9 uanidino P henoxy,-4.5-diamino-6-(2- a minocarbony,.5-cyanophanaxy ) pyrirr 1( dine- 

2H3- guani dinophenoxy,-4. 5 -d i a mi no.6- {3 -a r n i noc ar bony 1 -4.cyanophenoxy, P y rimidi ne' 

2-« 3 - g uan 1 dino P henoxy,-4. 5 -diam i no-6-(2-d im ethy,a m ino-5-cyano Ph enoxy»py rim idine- 

2-( 3 - gU an,d,nophenoxy,-4.5-diamino-6- ( 3-d i methy l amino-4.cyanophenoxy)p V rimidine- 

2-(3- g uan,d,nophenoxy)-4.5-diamino-6. (3 -d i me,hy I am i no.4-cyano P henoxy,p y rimidine. 

C. ,n a similar manner. 2-(2-benz y loxy-5-c y ano P benoxy)-4-ben Z ylamino-5-nitro.6.< 3 . 
d .met hv , a minocarbony„p h enox VPvri m i dine (1.2 g. ,.95 nunoO. a compound of formu.a ,P, was 
reduced to afford 1.30 g of 2-,2-benzy l oxy-5-c V anophenoxy,-4- b enzy.amino-5-am j no-6-,3- ' 
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dimethylaminocarbonyOphenoxypyrimidine, a compound of formula (Q). 

D. In a similar manner, the following compounds of formula (Q) are made: 
2-(2-benzyloxy-5-cyanophenoxy)-4-(benzyl) amino- 5-amino-6-(3-dimethylaminocarbonyl- 

phenoxylpyrimidine; 

5 2-(2-methoxy-5-cyanophenoxy)-4-(ben2yl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxyjpyrimidine; 

2-(2-etnoxy-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 

2-(2-phenoxy-5-cyanophenoxy)-4-(benzyl>amino-5-amino-6-(3-dimethylaminocarbonyl- 
10 phenoxylpyrimidine; 

2-(2-chloro-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxylpyrimidine; 

2-(2-methyl-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxylpyrimidine; 

1 5 2-(2-r-butyl-5-cyanophenoxy)-4-|benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 

2-(2-amino-5-cyanophenoxy>-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxylpyrimidine; 

2-(2-carboxy-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
20 phenoxylpyrimidine; 

2-(2-benzyloxycarbony)-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxy)pyrimidine; 

2-(2-diethylaminocarbonyl-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylaminocarbonyl- 
phenoxylpyrimtdine; 

25 2-(2-amino-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-dimethylarninocarbonyt- 
phenoxylpyrimidine; 

2-(2-benzyloxy-5-cyanophenoxy}-4-<benzvl)amino-5-amino-6-(3-n-methylimidazolin-2-yD- 
phenoxylpyrimidine; 

2 (2-methoxy-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-(2-(f-butoxycarbonyl)ethyl)- 
30 phenoxylpyrimidine; 

2-(2-ethoxy-5-cyanophenoxy)-4-(benzy0amino-5-amino-6-(3-r-butoxycarbonyl- 

phenoxy)pyrimidine; 
2-(2-phenoxy-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-carboxy- 

phenoxy)pyrimidine; 

35 2-(2-chloro-5-cyanophenoxy)-4-(benzyl)amino-5-amino-6-(3-(2-aminoethyl)- 
phenoxylpyrimidine; 
2-(2-methyl-5-cyanophenoxy)-4-(benzyt)amino-5-amino-6-(3-(benzyloxy)- 
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phenoxy)pyrimidine; 

2,2-, mr ,o. 5 -c,a„„ pt ,en„x y , 4 , b «„ Jvll , nli „ < ,. 5 . amino . 6 . (3 _ 9uartdin 

-a.„xv. 5 -cv,nop, eno , vM , be „ Iy ,, s „„ 0 ., amino . 6 . i3uteia ^ 
2 - 12 .. n „ teV c„ b on y ,.5-„»n 0 p h .„ 0 » v) . 4 ., 0e „ !y „ amino . 5 . amiTO5(3am[ ^ «■ 
phenoxylpyrimidine; 

2-.2-d 1 eth yl amj n ocarbonv,-5-c y ano P henox V ,-4-,ben 2v , >amino .5.a mmo -6- f 3.a m ino- 
phenoxy)pyrimidine: and 

2- ( 2-a m ino. 5 -cyanophenox Y ,-4-, b en zyI , amjno . 5 . amino . 6 . (3 . tr|fIuororTieihoxy 

phenoxylpyrimidine. 



PREPARATION 6 

Compounds of formula (L) and (R) 
A. 2 l3 - Dlm «"'V l an,i„ 0 =„ tll „ vl0hsnoxy) _ 4 . (bemv|lamno 5 
=v.no„ n .™x v)oy , rmldin .. . comoou „ d of (ormu|a ^ 

...V, H yd ,o c „ lond . l0 , 7 g . , 3 mmo „ h THFj5mano a _ 80 ™™ ' 6 7 S '" a "° "" m 

^-^-.-.^.^^^^-^ 

hours, cooted and fiUered through a pad of silica, e.ut.ng with 5* meth , 

Evaporat.on of tne vo.a.i.es afforded O 20 9 of 2 ,3 d im J methy ' ene Ch '° r,de - 

9 ,3 " dinr,eth Vlammocarbonylphenoxv)-6 (9 
0 .n,v tov -5.c V ,„„ Ilh e„ < „, yl . 8 . m , thv ,. 9 . b . nlyloijri| , e a ^^^^^ ^ ^ 

2 ,3 , „ '" " Si ""' a ' "" IOW ^ S <" '°™.a <D ar. ™ d .- 

2- 3. 5 .d,= m ,„„p be „ oxy ,. 6 .,3. a , n „ xy . 5 . cyanophenoxy) e memv| g ^^^^^ 
2- 13 . U ,., 0 o Dh . r ,„ y , 6 . |3 . ohano)<y . 5 . eya „ opheriox¥l . 8 . methv|9i)en;y|i)i|me 

2 d ^ 

2 3 a ™,Ma.,„o„ rb on y ,p h .„ (> , y , 6 ,3, rom , 5 . cyanoohenoxy) . a . met 9 

2- 4- — *on y , pnen0) , y , 6 . 12 . methy , 5 . oya „ ophenoxyl 3 meihy| 9 . Ben!¥iourine 

2- 3.d ™ hylam , nophenoxy) . 6 . (3 . malhy ,. 4 . cy . noph . noxy , 3 . m=thy ,. 9 . ben!ylpurioe . 

2 " r7 c " bo " viBhen ^ ■ 

2 13 M- m .,h v l m , a a z ol 1 n.2- v llphenox y l-6.(2. r . bu , oxyca , bo „ y ,. 
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5-cyanophenoxy)-8-methyl-9-benzYlpurine; 
2-(3-( 1-methylimidazolrn-2-yl)phenoxy)-6-(3-r-butoxYcarbonYl-4-cYanophenoj<v)- 

8- methyl-9-benzylpurine; 
2-(3-(1-methvlinnicla2olin-2-yl)phenoxy)-6-(2-aminocarbonyl-5-cvanophenoxy)-8-methyl- 

5 9-benzYlpunne; 

2-(3-(1-methylimidazolin-2-yl)phenoxY)-6-l3-aminocarbonyl-4-cYanophenoxy)-8-methyl- 

9- benzylpurine: 

2-(3-(1-methylimidazolin-2-yl)phenoxy>-6-(2-dimethYlamino-5-cyanophenoxy)-8-nnethYl- 
9-benzylpurine; 

10 2-(3-(1-methylimidazolin-2-yl)phenoxy)-6-(3-dimethylarnino-4-CYanophenoxy)-8-methyl- 
9-benzylpurine; 

2-(3-(1-rnethylirnidazolin-2-yl)phenoxy)-6-(2-dimethylarnino-5-cyanophenoxY)-8-rnethyl- 
9-benzYlpurine; 

2-(3-<1 methylimidazol)n-2-yl)phenoxy>-6-(3-dirnethyl3rnino-4-cyanophenoxY)-8-methYi- 
1 5 9-benzylpurine; 

2-(3-(1-methylimidazolin-2-yl)phenoxy)-6-(2-methoxy-5-cyanophenoxy)-8-meThylpurine; 

2-{3-n-methylimidazolin-2-yl)phenoxv)-6-<2-ethoxy-5-CYanophenoxy)-8-methylpurine: 

2-<3-(1-methYlimidazolin-2-yl)phenoxy)-6-(3-methoxy-5-cyanophenoxy)-8-nnethvlpurine; 

2-(3-(1-methylimidazolin-2-yl)phenoxyr-6-(3-ethoxy-5-cyanophenoxy>-8-methvlpurine; 
20 2-(3-(1-methylimidazolin-2-vl)phenoxY)-6-(2-phenoxY-5-cyanophenoxY)-8-meThYlpurine; 

2-(3-dimethylaminocarbonylphenoxv)-6-(3-phenoxy-5-cyanophenoxy>-8-methylpurine; 

2-(3-dimethylaminocarbpnvlprienoxY)-6-(2-chloro-5-cyanophenoxy)-8-methYlpurine; 

2-l3-dimethylaminocarbonylphenoxy)-6-(3-bromo-5-CYanophenoxY)-8-methYlpurine; 

2-(3-dimethylaminocarbonylphenoxY)-6-(2-methyl-5-cvanophenoxy)-8-nnethylpurine; 
25 2-(3-dimethylaminocarbpnylphenoxy)-6-{2-methyl-5-cyanophenoxy)-8-methYlpurine; 

2-(3-dimethYlaminocarbonylphenoxY)-6-(3-methyl-4-cyanophenoxY)-8-methylpurine; 

2-(3-dimethYlaminocarbonvlphenoxy)-6-(2-amino-5-cyanophenoxv)-8-nnethYlpurine; 

2-(3-dimethylaminocarbonylphenoxY)-6-l3-amino-4-CYanophenoxy)-8-methy!purine; 

2-(3-gu3nidinophenoxy)-6-(2-carboxy-5-cyanophenoxy)-8-methvlpurine: 
30 2-(3-guanidinophenoxy)-6-(3-carboxy-4-cyanophenoxy)-8-methylpurine: 

2-(3-guanidinophenoxy)-6-(2 -^butoxYcarbonyl-5-cyanophenoxy)-8-methylpurine; 
2-(3-guanidinophenoxy)-6M3-r-butoxycarbonYl-4-cyanophe^oxy)-8-methYl^^ 

2-(3-guanidinophenoxy)-6-(2-aminocarbonvl-5-cyanophenoxy)-8-methylpurine; 

2-(3-guanidinophenoxy)-6-(3-aminocarbonyl-4-cyanophenoxy)-8-methylpurine; 
35 2-(3-guanidinophenoxy)-6-(2-dimeThylamino-5-cyanophenoxy)-8-methylpurine; 

2-|3-guanrd|nophenoxY)-6-(3-dimethylamino-4-cyanophenoxv)-8-methylpurine; 

2-(3-guanidinophenoxy)-6-(2-dimethylamino-5-cyanophenoxy)-8-methvlpurine; 
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2- 3. „.„,., ■nop h .„<,,, y , 6 ,3. d , me , Mamno . 4 . cy „„ oph , lno , v) . me , hylpuilne . 

23'^ 

2 t °" n2v " Phe ~ ; ''>"- 6 -' 2 — "v- 5 -cv,n„ pn .„ 0 , v , 8 ,, hv , punne ; 

r ' d " o ' ,n - 2y ' iphe "^ , - 6,3 ™ ih °-- 5 --"^.--vi.8.„„ v , ))u , i „ 6: 

2- 3- H-™ ^hv 1 ,., t ,, I0fc . 2 . vl , 0henO) , w . 6 ., 2 . phenoxv 5 , cyanopneno>yi s 

2- 3- 3 , m< ,„ v „ m , n(lcarbonv , phe „ 0> , y , 6 . (2 . chl<jro = . cysncjpheno>yi s / 

2- 3- a , m „ hv ,™noc a ,bp„ y ,„ h .„ oxy ,,,, melhy , . cylnoph5noxvl ^ ; 
2. 3. ,™ hy ,n,,„oc„ 6 „„ y , Dhen< , xy , 6 ,3 ^, - 4 . cyanop(lenoxy , . 8 , heny , pur ,„ e; . 

2. 3-d, me m v , am , ni>car0ony , phenP)<y , 6 . 13 . imino 4 . cy , nopherioxyi s _ phe 

^3-9".n,di„op he „ <>)tyl - 6 . (2 .„ rb<>xy . 5 . cyanoohenoi<yi a ( . buty|pume _ 
2-(3- 9 „a„ 1 c ll oopheno» v ,.6. ( 3- C3 ,b„x y -4- ey .„ t) „ h .„ ( , xy , 8 .,. 1Jot> , pilnne . 
2<3-9 U an i<)i „o B h.„ox y ,-6-,2- t .bu,ox y c a ,bo ny , -S .ey.noph.™,,,* -, .„„,„ Ipu , ,„«. 

2 :r i r oD r" oxv, " 6 " ,3 " bu,owca,oonyMcva "° ph — " 8 - 

2- - BU »n. d .nop he „ oxv , 6 , 2 ., minoc „ bonvj . 5 . cya „ ppneno;<yl e .,„„„„ 

J - ,3 -^'"°P«-«y^«-13-^no«»,^4^ v a™p h „ ra¥) . 8 . ethy , w ^^ 
2-<3- 9 u»,id i n„ph«„. y) . 6 . (2 . din ,., h¥ ,„, TO . s . cy „, oph . noxyl _ a . e , hy|ourin ; 

,b.„ „ C ' J" 3 S """ Sr ™ a ' m *"' °' 2 ,2 - b =-' l °»v = =y."op 1 , e „„x y ,-4. 

(ben »«-,n„. 5 .. min p. 6 ,3. dimelhy , amin[)c , rl)ony , lphsnoxypvriii)idjne 

...V. , m ,P«e hydrochl0 „ a . , 0 .3, , 2 , 3 mmo „ ^ 0 . 65 g o( 2 . (2 . b .„ 2 ; oxy . 5 , 

r;rr v, " 6 "' 3di ™' hviaminocarbo ^ 
2 crr ^ 

^" Ch,0 :°; 5 c CVan ° Phe "^'- 6 ' l3 "*™"'v^™c a ,bo„ y ,p h e„ < , xy . e . nle „ y , 9 . benzy , pij , in ^ 
2- 2-™, hv |e».n=ph^^ im „„ ytam , noc „ bMV1phTOX> . 8 . TO , By , s . benzy|plJ , ine . 
2- ^-'. u , y ,. 5 - cyaooph „ oxv , 6 ,3. dim( , lhv , am|nocarbonv|phen()xy a ^ ^ ben!yiDuririe 

2.(2.ben Iy ,o xy p arbony ,. s . cvan()ph . OOJIy) . 6 . 13iJima|hy|iijri . noearBony| 
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phenoxy-8-methyl-9-benzylpurine; 
2-(2-diethylaminocarbonyl-5-cyanophenoxy)-6-(3-dimethylaminocarbonyl- 

phenoxy-8-methyl-9-benzylpurine; 
2-(2-amino-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methyl-9-benzylpurine; 
5 2-(2-benzyloxy-5-cyanophenoxy)-6-(3-(1 -methylimidazolin-2-vl)phenoxy-8-methyl-9-ben2ylpunne; 
2-(2-methoxy-5-cyanophenoxy)-6-<3-(2-(f-butoxycarbonyl)ethyl)phenoxy-8-methyl-9-benzylpunne; 
2-<2-ethoxy-5-cyanophenoxy)-6-(3-f-butoxycarbonylphenoxy-8-methyl-9-benzytpurine: 
2-(2-phenoxy-5-cyanophenoxy)-6-(3-carboxyphenoxy-8-methyl-9-benzylpurine; 
2-(2-chloro-5-cyanophenoxy)-6-(3-(2-aminoethyl>phenoxy-8-methyl-9-benzylpurine; 
10 2-l2-methyl-5-cyanophenoxy)-6-(3-(benzyloxy)phenoxy-8-methyl-9-benzylpurine; 
2-(2-f-butyl-5-cyanophenoxy)-6-(3-ethoxyphenoxy-8-rnethyl-9-benzylpurine; 
2-(2-amino-5-cyanophenoxy)-6-(3-guanidinophenoxy-8-methyl-9-benzylpurine; 
2-(2-carboxy-5-cyanophenoxy)-6-(3-ureidophenoxy-8-methyl-9-benzylpurine; 
2-(2-benzyloxycarbonyl-5-cyanophenoxy}-6-(3-aminophenoxy-8-methyl-9-benzylpurine: 
1 5 2-(2-diethylaminocarbonyl-5-cyanophenoxy)-6-(3-aminophenoxy-8-methyl-9-benzylpurine; 
2-(2-amino-5-cyanophenoxy)-6-(3-trifluoromethoxyphenoxy-8-methyl-9-benzylpurine; 
2-(2-benzyloxy-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methylpurine; 
2-(2-methoxy-5-cyanophenoxy)-6-(3-dimethytaminocarbonylphenoxy-8-methylpurine: 
2-(2-ethoxy-5-cyanophenoxy)-6-(3-dimethylaminoc3rbonylphenoxy-8-methylpurine: 
20 2-(2-phenoxy-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methylpunne: 
2-(2-chtoro-5-cyanophenoxY)-6-(3-dimethylaminocarbonylphenoxy-8-methylpurine; 
2(2 -methyl- 5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methylpurine; 
2-1 2-f-butyl-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methy [purine; 
2-(2-arnino-5-cyanophenoxY)-6-{3-dirnethylarninocarbonylphenoxy-8-methylpurine; 
25 2-(2-carboxy-5-cyanophenoxy)-6-(3-dimethylaminocarbonylphenoxy-8-methylpurine; 
2-( 2-benzyloxycarbonyl-5-cvanophenoxy)-6-(3-dimethylaminocarbonyl- 

phenoxy-8-methylpurine; 
2-(2-diethylaminocarbonYl-5-cyanophenoxyJ-6-(3-dimethylaminocarbonyl- 
phenoxy-8-methylpurine; 
30 2-(2-amino-5-cyanophenoxy>-6-(3-dimethylaminocarbonylphenoxy-8-methylpurine; 

2-(2-benzyloxy-5-cyanophenoxy)-6-(3-(1-methylimidazolin-2-yl)phenoxy-8-methyl purine; 
2-(2-methoxy-5-cyanophenoxv)-6-(3-(2-(r-butoxycarbonyl>etbyl)phenoxy-8-methylpurine; 
2-(2-ethoxy-5-cyanophenoxy)-6-(3-r-butoxycarbonylphenoxy-S-methylpurine; 
2-(2-phenoxy-5-cyanophenoxy)-6-(3-carboxyphenoxy-8-methylpurine; 
35 2-(2-chloro-5-cyanophenoxy)-6-{3-(2-aminoothyl)phenoxy-8-methylpurine; 
2-|2-methyl-5-cyanophenoxy>-6-(3-<benzyfoxY)phenoxy-8-methylpurine; 
2-(2-f-butyl-5-cyanophenoxy)-6-(3-ethoxyphenoxy-8-methylpurine; 
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2.(2-amino-5-cyanoph e noxy)-6-(3-guanidinophenoxy-a-methylpurine; 
2-(2-carboxy-5-cyanophenoxy>-6-(3-ureidophenoxy-8-meth V lpurine- 
2-<2.benzy,oxycarbony|.5-cyanophenoxy,- 6 -,3-am i nophenoxy. 8 -methy.purin e 
2-<2-d 1 eth y ,aminocarbony|.5-cyanophenoxy».6-(3.aminophenoxy-8-meth Y .punne- 
2-(2-am,no-5-cyanbphenox V )-6-[3-trif,uoromethoxyph e noxy-a-e t hyl pu nne- 
2-(2-methy..5-cyanophenoxy,.6M3-d I methy,am i nocarbonylpbenoxy-8-ethy lD urine- 
2-l2-f.buty..5-cyan6 P henoxy,-6- ( 3-dimethy l aminocarbony,phenoxy-8-ethylpurine- 
2-(2-arn 1 no-5.cyano P henoxy,-6-,3-di m ethyla m inocarbonylphenoxy-8-erhy l p ur ine- 
2-(2-ca r boxy- 5 -cyanophenoxy)-6-(3-dimeth y ,aminocarbonylphenoxy-8-ethyl P urine- 
2-(2-benzylox yC arbpnyl-5-cyanophenox V )-6-(3-dimethy,aminocarbonyl- 
phenoxy-8-ethylpurine; 

2-(2-diethy,amin 0 carbonyl-5-cyanophenoxy)-6-(3-dirr>e»hylam l nocarbany l - 
pbenoxy-8-ethylpurine; 

2-(2-amino-5-cyanophenox y ,.6-(3-dimethy, am inocarbon V l P henox V -8-ethyl-9- et hy,p U nne- 

2-(2-ben Z ylox y -5-cyanophenoxy^6-(3-l1-methy.imida 2 olin-2.yl) P henoxy.8-ethyl-9-ethyl pu hne 

2-(2-nn e thox y .5-c y anophenoxy)-6- < 3-(2-(r.butoxyc ar bony l ,ethy.) P henox y -8-eth V ,-9-ethy ip unr 1 e- 

2-,2-ethoxy-5-cyanophenoxy,-6- ( 3-r-b lJ toxycarbonylphenox y -8-ethy l -9-ethy, pu r l ne; 

2-(2- P henoxy-5.cyano P h e noxy)-6-(3.carboxy P henox Y -8-eth V l-9- eth ylpunne 

2-(2-chloro.5-cyanophenoxy)-6-(3-|2-aminoethy, > phenoxy-8.ethyl-9-ethy,punne- 

2-(2-methyl-5-cy a nophenox y ).6.(3-(ben 2 yloxy)phenox V -8-eth v l-9-ethv.p U r,r,e; 

2-(2^-b u t y l-5-cyanophenoxy)-6-(3-ethoxy P henoxy-8-ethyl-9-ethylp U rine; 

2-[2-amino-5-cyanophenoxy)-6-<3-g U anidinophenoxy-8- e thyl-9-ethy )pu nne; 

2-(2-carb 0 xy-5-c y anophenox y )-6-<3-ureido P henox y -a-ethyl-9-ethyl P unne; 

2-(2-ben Z yloxycarb 0 nyl-5- Cy anoph8noxy)-6-(3-am,nophenoxy-8.ethy|.9-ethylpurine; 

2-(2-diethylam,nocarbonyl-5-cy a no P h e noxy,-6-(3.aminophenoxy-8-ethyl-9-ethy.pur l n e - and 

2-(2-am l no-5-cyanophenox y >-6-<3-Trifluoromethox y phenoxy- 8 -eth y .-9-eth V lpurine. 

EXAMPLE 1 

Compounds of formula (I) and (II) 
A. 6 - (2 - Benz Vlox y -5-c y ano P h e noxy)-2-(3-dimeThylaminocarbonyl) P henoxy-8-methyl-9. 
ben 2 y lp urine [0.2 g. 0.33 rnmo.) was dissolved ,n 5.0 mL ethano. ,n a pressure vessel a, 0°C and 
saturated w.th HC. gas. The reaction was sealed and allowed to warm to ambient temperature 
over 16 nours. The reaction mixture was then concentrated to 20 mL and ether was added The 
resulting precipitate was dissolved in 30 mL ethano.. coo.ed to 0°C and ammonia gas bubbled 
through the solution for 10 minutes. The reaction was seated and heated at 60°C for 2 hours 
The reaction mixture was al.owed to coo., the tube opened with caut.on and the vo.ati.es 
evaporated to afford 0.1 52 g of the crude product. Purification by preparative HPLC afforded 
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0.015 g of 6-(2-hvdroxy-5-amidinophenoxv)-2-l3-dimethYlaminocarbonvl)phenoxy-8-methyl-9- 

benzytpurine. a compound of formula (II) NMR (DMS0-d 6 ) 9.10 (brs, 2), 8.80 (brs, 2), 7.80 <d. 1). 

7.70 (d. 1), 7.10-7.50 {m. 10). 5.40 Is, 2). 3.00 (brs, 6). 2.70 Is, 3). 

B. In a similar manner, the following compounds of formula (II) are made: 

5 2-(3-methylphenoxy)-6-(2-methoxy-5-amidinophenoxy)-8-methyl-9-benzylpiirine; 

2-(3-chloro-5-methoxyphenoxy)-6-(2-ethoxy-5-amidinophenoxy)-8-methyl-9-benzylpurine: 

2-(4-trifluoromethylphenoxy)-6-(3-methoxy-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(3,5-dtaminophenoxy)-6-(3-ethoxy-5-amidinophenoxy)-8-me-thyl-9-benzylpurine; 

2-(3-guanidino-5-methylphenoxy)-6-(2-phenoxy-5-amidinophenoxy)-8-methyl-9-benzylpurine; 
10 2-(3-ureidophenoxY)-6-{3-phenoxy-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(3-(2-chloroethyl)-5-methylphenoxy)-6-(2-chloro-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(3-dimethylaminocarbonylphenoxy)-6-(3-bromo-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(4-ethoxycarbonylphenoxy)-6-(2-methyl-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(3-i1-methylimida2ol-2-yl)phenoxy)-6-(2-methyl-5-amidinophenoxy)-8-methyl-9-benzylpurins; 
15 2-(3-dimethylaminophenoxy)-6-(3-methyl-4-amidinophenoxy)-8-methyl-9-benzylpurme; 

2-(3-(1-meihylimidazolin-2-yl)pnenoxy-6-{2-amino-5-amidinophenoxy)-8-methyl-9-benzylpurine: 

2-(3-r-butoxycarbonylphenoxy)-6-(3-amino-4-amidinophenoxy)-8-methyl-9-benzylpurine; 

2-(3-{1-meThylimidazolin-2-yl)phenoxy)-6-(2-carboxy-5-amidinophenoxy)-8-methyl-9-benzylpurine; 

2(3-11 -methylimidazolin-2-yl)phenoxy)-6-(3-carboxy-4-amidinophenoxy)-8-methyl-9-benzylpunne: 
20 2-(3-(1-meThylimidazolin-2-yl)phenoxy)-6-(2-f-butoxycarbonyl-5-amidinophenoxy)-8-methyl- 
9-benzylpurme; 

2-(3-( 1 -methylimidazolin-2-yl)phenaxy)-6-(3-f-butoxycarbonyl- 

4-amidinophenoxy)-8-methyl-9-benzylpurine; 
2-(3-(1-methylimidazolin-2-yl»phenoxy)-6-(2-aminocarbonyl-5-amidinophenoxy)-8-methyl- 
25 9-benzylpurine; 

2-(3-(1-methylimidazolin-2-yl)phenoxy)-6-(3-aminocarbonyl-4-amidinophenoxy)-8-methyt- 

9-benzylpurine; 

2-(3-(1-methylirnidazolin-2-yl)phenoxy)-6-{2-dimethylamirio-5-amjdinophenoxy)-8-methyl- 
9-benzylpurine; 

30 2-(3-( 1 -methylimidazolin-2-yl)phenoxy)-6-(3-dimethylamino-4-amidinophenoxy)-8-methyl- 
9-benzylpurine; 

2-(3-(1-methylimidazolin-2-yl)phenoxy)-6-(2-dimethylamino-5-amidinophenoxy)-8-methyl- 
9-benzylpurine; 

2-(3-(1-methylirnidazolin-2-yl)phenoxy)-6-(3-dimethylamino-4-amidinophenoxyj-8-methyl- 
35 9-benzylpurine; 

2-(3-(1-rnethylimidazolin-2-yl)phenoxy)-6-(2-methoxy-5-amidinophenoxy)-8-methylpurine; 
2-(3-( 1 -methylimidazolin-2-yl)phenoxy)-6-(2-ethoxy-5-amidinophenoxy)-8-methylpurine; 
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2-l3., 1 - me thyli mid a 2 o. i n-2-v.,pnenoxv,-6-f3- me thoxy.5-am,dinophenox y ,-8- me rh 
^^'-ethy.in.dazoiin-^p^^ 

2-(3- dlmelhy ,arninocarbon y ,p h enox V »-6- ( 3- P henoxy.5-ar nld , n opnenoxy,-8- r net h y,ponn e -' 
2-l3-d I methylaminocarbony,ph e noxy).6.,2-ch,oro-5-am, d inophenoxy,-8-rn etnv , purme 
2-<3. d , m ethy l am ) nocar b on V .ph e noxy,.6- ( 3-b,amo-5-amid 1 nophenoxy)-8-meth y ,purine 
2-(3-d 1 me t hylaminocarbon y . ph enox y ,.6-,2-meth y ..5-am ldi no Ph enoxy ) -8- r n e thy.pu ri ne 
2-(3-d l methy| ar n l nocarbonyl P hen 0 x V ,-6- ( 2-rneth V ,-5- a rni di nophenoxy,-8-rnethWpu r ine 
2-(3-d l meth y , ar n 1 nocarbon y lphenox y ,-6-(3-me,h y .-4-amidinophenoxy)-8-meth y , P urine 
2-f3-d l meth y .arn,nocarbon yl phenox y ,-6-,2-am i no-5-arnidinoph e noxy,-8-rneth y lpurine- 
2-l3-d l rne,h y ,arnino C arbon y i P henoxy,-6-(3-amino-4-a r nidinophenoxy»-8-meth y ,p U nne- 
2-(3-9uar, ldl nophenox y )-6-(2-carbox V -5-amidino P h e nox V )-8-me.h y l P urine 
2-l3-guanidinophenoxy,.6-(3-c a rboxy-4-amidino P henoxy)-8-meThyl P ur,ne; 
2-l3-guani d inophenoxy,-6-(2-/-butox y carbon y l-5-amidino P henoxy)-8-methylpur,ne- 
2-<3-g Ua nidinophenoxy)-6-(3- f -butoxycarbonyl-4-am 1 dino P henox V ,-8-methylpunne- 
2-(3-guanjdinophenoxy > -6-(2- a minocarbon y l-5-amid i no P henox y( -8-methylp U rine- 
2 -«3-9"an,dinophenoxy)-6-(3-aminocarbonv.-4-amidinophenoxy,-8-rnethylpurine- 
2-(3-guanidjno P henoxy,-6-(2-d,methylamino-5-amidinophenoxy > -8-methyl P ur l ne; 
2-(3-guanidmophenoxyh6-(3-dimethylamir 1 o-4-am,dinopheooxyi.8-methyl P ur 1 ne 
2-(3-guan, dl nophenoxy)-6-(2-dimethy l amino-5-ami d inophenoxyi-8-rnethylpunne; 
2-(3-g U anidinophenoxy)-6-(3-dimethyl a rnino-4-amidinophen 0 xy).8-metbyl P ur.ne- 
2-(3-(1- m ethy,i m idazo.in-2-y.) P henoxy)-6-(2-methoxy-5-am,d j no P henox y ..8-eth y ipun^ 
2-(3-(1.rneth y li mi da 2 ol i n-2-y l )ph e noxy)-6-(2-et h oxy-5-arnidinophenoxy)-8-e,hylp U r^ 
2-(3-(1.meth y limidazol i n-2-yl,phenox y> -6-(3-methox y - 5 -amidinophenox V ,-8-eth y lpunne 
2-(3-(1-meth y limjdazol,n-2- y l) P henox y )-6-|3-ethox y .5-amidinophenoxy).8-ethylp U rine- 
2-.3-(1-meth y lim t da Z oi i n-2- y l)pbenox y )-6-(2- P henox y -5-am J dino P henox y) -8-eth y l pu nne- 
2-(3-dimethylaminoc a rbon y iphenox V )-6-(3-phenox V -5-amidinophenox V )-8-ethy.purine- 
2-(3-d i methylaminocarbon y lphenox y ,-6- ( 2-chloro-5-am i din 0 phenox y )-8-benz y l P urine 
2-(3-dimethyl a minocarbon y ) P henox V )-6-(3-bromo-5-amidino P henox y )-8-benz yI purine 
2-(3-d i meth y laminocarbon ylp henox y j-6-(2-meth y l-5-amid i nophenoxy)-8-ben Z ylp U rine. 
2-(3-dimeth y larninocarbon yl phenox y )-6-|2-methyt-5-amid,nophenoxy)-8-ph e ny. pu rjn e 
2-(3-dimethylaminocarbon y i P henox V )-6-(3-methy.-4-amidinophenox y )-8-phen V lpur I ne 
2-(3-dimeth y iaminocarbon y l P hencx y )-6-(2-ammo-5-amidinophenox y »-8- P hen y .punne ; 
2-.3-dimeth y laminocarbon ylp henox y )-6-(3-amino-4-amidino P henox y >-8. P hen y) purine; 
2-(3-guanidinophenox y )-6-(2-carboxy-5-amidinophenoxy»-8-f-but y i P urine; 
2-(3-guanidinophenox y )-6-(3-carbox y -4-amidinophenox y )-8-f-but V lpurine; 
2-(3-guanidinophenox y )-6:(2-r-b U tox y carbon V l-5-amidinophenox y )-r-but y ipurine; 
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2-{3-guanidinophenoxy)-6-(3-f-butoxycarbonyl-4-amidinophenoxy)-8-trifluoromethylpurine; 

2-(3-guanidinophenoxy)-6-l2-aminocarbonyl-5-annidinophenoxy)-8-trifluoromethylpurine: 

2-(3-guanidinophenoxy>-6-(3-aminocarbonyl-4-amidinophenoxy)-8-ethylpurine; 

2-(3-guanidinophenoxy>-6-(2-dimethylamino-5-amidinophenoxyl-8-ethylpurine. 
5 C. In a similar manner, 2-(2-benzyloxy-5-cyanophenoxy)-6-(3- 

dimethylaminocarbonyl)phenoxy-8-methyl-9-benzylpurrne (0.65 g> was converted to 2-(2-hydroxy- 

5-amidinophenoxy)-6-(3-dirnethylaminocarbonyl)phenoxy-8-rnethyl-9-benzylpurine (0.39 g), a 

compound of formula (I) NMR <DMS0-d 5 ) 9.10 (brs. 2). 8.80 (brs, 2). 7.70 Id. 1). 7.65 <d, 1). 

7.50 (dd, 1), 7.25-7.40 (m. 8). 7.10 (d, 1). 5.40 (s, 2), 3.00 <s,3). 2.90 (s. 3), 2.70 (s. 3). 
10 D. In a similar manner, the following compounds of formula (I) are made: 

2-(2-hydroxy-5-amidinophenoxy)-6-(3-dtmethylaminocarbonylphenoxy)-8-methyl-9-benzylpunne; 

2-(2-methoxy-5-amidinophenoxy)-6-(3-dimethylamtnocarbonylphenoxy)-8-methyl-9-benzylpurine; 

2-(2-ethoxy-5-amidinophenoxy)-6-{3-dimethvlaminocarbonylphenoxy)-8-methyl-9-benzylpurine: 

2-(2-phenoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl-9-benzylpunne; 
1 5 2-(2-chloro-5-amidinophenoxy)-6-(3-dimethylarninocarbonylphenoxy)-8 -methyl- 9-benzylpurine; 

2-l2-methyl-5-amidinophenoxy)-6-(3-dimetbylaminocarbony!phenoxy)-8-methyl-9-benzylpurine: 

2-(2-f-butyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl-9-benzylpurine; 

2- (2-amino-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl-9-benzyl purine: 

2-(2-carboxy-5-amidinophenoxY)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl-9-benzylpurjne: 
20 2-(2-benzyloxycarbonyl-5-arnidinophenoxy)-6-(3-dimethylaminocarbonyl- 
phenoxy)-8-methyl-9-benzylpurine: 

2-l2-diethylaminocarbonyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl- 
phenoxy)-8-methyl-9-benzylpurine; 

2- (2-amino-5-amidinophenoxy}-6-[3-dimethylaminocarbonylphenoxy)-8-methyl- 9-benzylpurine; 
25 2-(2-hydroxy-5-amidinophenoxy)-6-{3-( 1-methylimidazolin-2-yl>phenoxy)-8-methyl-9-benzylpurine: 

2-(2-methoxy-5-amidinophenoxy)-6-(3-(2-(r-butoxycarbonyl)ethyl)phenoxy)-8-methyl- 
9-benzylpurine; 

2-l2-ethoxy-5-amidinophenoxy)-6-(3-f-butoxycarbonylphenoxy)-8-methyl-9-benzylpurine; 

2-(2-phenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-8-methyl-9-benzylpurtne; 
30 2-(2-chloro-5-amidinophenoxy)-6-(3-(2-aminoethyl)phenoxy)-8-methyl-9-benzylpurine; 

2-(2-methyl-5-amidinophenoxy)-6-(3-hydroxyphenoxy)-8-methyl-9-benzylpurine; 

2-(2-f-butyl-5-amidinophenoxy)-6-{3-ethoxyphenoxy)-8-methy)-9-benzylpurine; 

2-(2-amino-5-amidinophenoxy)-6-<3-guanidinophenoxy)-8-methYl-9-benzylpurine; 

2-(2-carboxY-5-amidinophenoxy)-6-(3-ureidophenoxy)-8-methyl-9-benzytpurine; 
35 2-(2-benzyloxycarbonyl-5-amidinophenoxy)-6-(3-aminophenoxy)-8-methyl-9-benzylpurine: 

2-(2-diethylaminocarbonyl-5-amidinophenoxy}-6-|3-aminophenoxy)-8-methyl-9-benzylpurine; 

2-(2-amino-5-amidinophenoxy>-6-(3-trifluoromethoxyphenoxy)-8-methyl-9-benzylpurine; 
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2- 1 2-h y droxv-5- a mid i nophenoxv,-6-(3-dimethvlaminocarbonvlpheooxy 1 -a-methy,punne- 
2-(2-meThoxy-5-amid i noph e noxy)-6-(3-dimeth y laminocarbonylphen 0 xy»-8-methy,p Ur ine- 
2(2-ethox y -5-amidinophenox y )-6-(3-dim e th y | a minocarbonyl P henoxy).8-methyl pu rine 
2.(2- P henox y - 5 .am i dino P henoxy)-6-,3-dimethyi a minocarbon y i P henoxy,-8-meth y lpurine- 
2-(2-chloro-5-amidino P henox y ).6-(3-dimeth y iam, n ocarbon y . P henox y ,-8-m e ,h V lpurin e - 
2-(2-meth y l-5-am,dino P henoxy)-6.(3-di m ethylam 1 nocarbon ytp henox y )-8-meth y(pur ine- 
2-(2-r-b U tyl-5-amidino P henoxW-6-(3-dimethy.aminocarbonyl P henox Y )-8-methylpurine- 
2 -«2-amino.5-amidinophenoxv)-6-<3-dimBthvl a mmocarbonylphenoxy)-a-methy.purine: 
2-(2-carboxy-5-amidinophenox y )-6-(3-dim e thylammocarbony ip henoxy).8-meth vl p U nne- 
2-(2-benz y loxycarbon y i-5-amidino P henoxy)-6-(3-dimethylaminocarbonyl- 
P henoxy)-8-meth y lpurine: 

2-l2-dieth y iaminocarbon y i-5-amidinopher>oxy)-6-(3-dim e thylam,nocafbonyl- 
P henox y )-8-methyl P urine; 

2 -«2-amino.5- a midinophenoxy).6-(3-dimethy.aminocarbonylphenoxv)-8-meth Vt p U rine- 
Z -«2-h V drox V -S-amidino P henoxy).6M3.(1-methylimidazolin-2-y» P henoxY,-8-methyl P urine: 
2-(2-m e thoxy^-amidino P henoxy)-6-(3-(2-(f.butoxyc a rbon V l)eth vl , P henoxy,-8-metby. P onn e ; 
2-(2-ethox y -5-amidino P henoxy)-6-(3-r-butoxycarbonyl p henoxy)-8-methylpurine; 
2-l2-phenoxy-5-amidinophenoxy)-6-{3-carbox yP h e noxy)-8-methyl P urine; 
2-{2-chloro-5-amidino P henoxy)-6-<3-l2-aminoeth y l) p henoxy)-8-methylpur,ne; 
2-!2-methyl-5-amidinophenoxy)-6-(3-hydroxyphenoxy)-8-methyl P urine: 
2-[2-r-b u t y l-5- a mjdino P henoxy)-6-(3-ethoxyphenoxy}-8-meth y lpur,ne. 
2-(2-amino-5- a midinophenoxy)-6-{3-guanidino P h e nox y )-8-methyl P ur l ne; 
2-l2-carboxy-5-amidino P henox Y )-6-(3- U reido P henoxy)-8-meth V lpurine; 
2-(2-ben 2 yloxycarbony!-5- a midino P henoxy)-6-{3-amino P henox y )-e-methyl P urine; 
2 -«2-diethylaminocarbonvl-5-amidinophenoxy)-6-(3-aminophenoxy>-8-methylpurine; 
2-(2-amino-5-amidino P henoxy)-6-(3-trifluoromethoxy P henox y )-8-ethyl P ur,ne; 
2-l2-rnathy^5.amidino P hanox V )-6-«3-dimathy(aminocarbonyl P hanoxv).8-ethylpurine; 
2-(2-/-b u t y l-5-amidino P henox V )-6-(3-dimethylaminocarbon V l P henox V >-8-eth y i P i J rine; 
2-(2-amino-5-amidinoph e noxy)-6-(3-dim e thylaminocarbon y iphenoxy)-8-eth y l P urine; . 
2-l2-carboxy-5-amidino P henox y )-6-(3-dimeth y laminocarbonyl p henoxy)-8-eth v)p ur,ne; 
2-(2-ben 2 yl 0 x y carbonyl-5-amidino P henoxy)-6-(3-dimeth y laminocarbonyl- 
P henoxy)-8-ethyl P urine; 

2-(2-dieth y iaminocarbon y l-5-amidinophenoxy)-6-(3-dimethylaminocarbon V l- 
P henoxy)-8-ethylpurine; 

2-l2-amino-5-amidino P henox V )-6-(3-dimeth y laminocarbonyl P henoxy)-8-eth y i-9.ethylpurine; 

2-(2-hydroxy-5.amidino P hen 0 xy)-6-(3.{1-methylimidazolin-2-yl) P henoxy|-8-ethyl-9.ethyl P urine : 

2-«2-methoxy-5-ainidino P henoxy).6-(3-(2-(f-b U toxycarbonyUethyl) P henoxy|.8-ethyl-9.ethylpurine: 
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2-(2-ethoxy-5-amidinophenoxv)-6-(3-f-butoxycarbonvlphenoxv)-8-ethyl-9-ethvlpurine; 
2-l2-phenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-8-ethyl-9-ethylpurine; 
2-(2-chloro-5-amidinophenoxy)-6-(3-(2-aminoethyl)phenoxy)-8-ethyl-9-ethylpurine; 
2-(2-methyl-5-amidinophenoxy)-6-(3-hydroxyphenoxy)-8-ethyl-9-ethylpurine; 
5 2-(2-f-butyl-S-amidinophenoxy>-6-(3-ethoxyphenoxy)-8-ethyl-9-ethylpurine; 
2-(2-amino-5-amidinophenoxy)-6-(3-guanidinophenoxy)-8-ethyl-9-ethytpurine; 
2-l2-carboxy-5-amidinophenoxy)-6-(3-ureidophenoxy)-8-ethyl-9-ethylpurine; 
2-(2-benzytoxycarbonyl-5-amidinophenoxy>-6-(3-aminophenoxy)-8-ethyl-9-ethylpurine; 
2-(2-diethylaminocarbonyl-5-amidinophenoxy)-6-(3-aminophenoxy)-8-ethyl-9-ethylpurrne: and 
10 2-(2-amino-5-amidinophenoxy)-6-(3-trifluoromethoxyphenoxy)-8-ethyl-9-ethylpurine. 

E. The compounds of formula (I) and formula (II) prepared above where R 5 is 
hydrogen may be further treated in a manner similar to the method described in Dusert, P., 
Eur. J. Med. Chem. (1980). Vol. 3, p. 199, to produce the following compounds: 
2-(2-hydroxy-5-amidinophenoxy)-6-<3-dimethylaminocarbonylphenoxy)-8-methyl- 
15 9-(1 -carboxyethyDpurine; 

2-(2-hydroxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-<1 -ethoxycarbonylethyOpurine; 
2-(2-hydroxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-rnethyl- 

9-( 1 -aminocarbonylethyDpurine; 
20 2-(2-methoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-( 1 -carboxy-2-methylpropyDpurine; 
2-(2-methoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-( 1 -[ethoxycarbonyl)-2-methylpropyl)purine; 
2-(2-methoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 
25 9-(1 -{aminocarbonyl)-2-methylpropyl)purine; 

2-(2-ethoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-{1-carboxy-3-methylbutyl)purine; 
2-(2-ethoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-( 1 (ethoxycarbonyl)-3-methylbutyl)purine; 
30 2-(2-eThoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-( 1 -(aminocarbonyl)-3-methylbutyl)purine; 
2-(2-phenoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-(1 -carboxy-2-methylbutyl)purine; 
2-(2-phenoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 
35 9-(1-(ethoxycarbonyl)-2-methylbutyl)purtne; 

2-(2-phenoxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 

9-(1-(aminocarbonyl)-2-methylbutyl)purine; 
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2-(2-chloro-5-amidinophen 0 xv)-6-(3-dimethvlamino C arbon Vl phenoxv,-8-methy|. 
9-( 1 carboxy-2-phenYlethyl)purine; 

2-(2-chloro-5-amidinophenoxy)-6-(3-djm e th yl aminocarbonylphenoxy).8-methyl- 
9-( 1 <ethoxycardonyl)-2-phenylethyl)purine; 

2-(2-chforo-5-amidinophenox V )-6-(3-dimeth y laminocarbonylphenoxy)-B-meth y l- 
9-1 1 -<aminocarbonyl)-2-phenylethyl)purine; 

2-(2-methyl-5-annidino P henox y )-6-(3-dimeth y iaminocarbonylphenoxy)-8-methyl- 
9-< 1 -carboxy-2-(4-mercaptophenyl)ethyl)purine; 

2-«2-methyl-5. a mjdinophenoxy)-6-{3-dimethylaminocarbonylphenoxy)-8-methyl- 
9-(1-(ethoxycarbonyl)-2-{4-mercaptophenyl)ethylJpurine; 

2-(2-meth y l-5-am,dino P henoxy)-6-(3-dim e thylaminocarbonyl P henoxy,-a-methyl- 
9-( 1 -<aminocarbonyl)-2-|4-mercaptophenyl)ethyl)purine: 

2-(2-f-butyl-5-amidinophenoxy)-6-|3-dimethylaminocarbonyl P henoxy).8-methyl- 
9-1 1 -carboxy-2-(indolin-3-yl)ethyl)purine; 

2-<2-r-butyl-5-amidinoph e noxy)-6-(3-dimethylam,nocarbonylphenoxy)-8-methyl- 

9-1 1 -(etfioxycarbonyl)-2-(indolin-3-yj)ethyl)purine; 
2-(2-r-bmyl-5-amidino P henoxy)-6-(3-dimethylaminocarbonyl P henox y »-8-methyl- 

9-11 -taminocarbonyl)-2-(indolin-3-yi>ethyl)purine; 
2-(2-am,no-5-amidino P henoxy ) -6-(3-dimethylam.nocarbonyl P henoxy)-8-methyl- 

9-(l-carboxy-2-{imidazol-4-yl)ethyl) PU rine: 
2-(2-amino-5-am,djno P henoxy)-6-(3-dimethylam.nocarbon y l P henoxy>-8-methyl- 

9-(1-lethoxycarbonyl)-2-(imidazol-4-yl|ethyi) P urine; 
2-l2-am 1 'no-5-am 1 dino P h e noxy)-6-{3-dimethylaminocarbonylphenox V )-8-meth y i. 

9-(1-(aminocarbonyl)-2-(imida20l-4-yl)ethyl) P urine; 

2-(2-carboxy-5-amjdino P h e noxy)-6-(3-dimethylaminocarbonylphenoxy)-8-methyl- 
9-( 1 -carboxy-2-hydroxyethyl)purtne; 

2-(2-carboxy-5- a midinophenoxy)-6-{3-dimethylaminocarbonyl P henoxy)-8-methy|. 

9-( 1 -(ethoxycarbonyl)-2-hydroxyethyl}purine; 
2-(2-carbox V -5-amidinophenoxy)-6-(3-dim e thylaminocarbonyl P henoxy)-8-methyl- 

9-( 1 (aminocarbony(>-2-hydroxyethyl)purine; 
2-{2-ben Z yloxycarbonyl-5-amidinophanoxy)-6-(3-dimeth V laminocarbonyl- 

phenoxy)-8-methyl-9-( 1 -carboxy.2-hydroxypropyl)punne; 
2-(2-benzyloxycafbonyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl- 

phenox V )-8-methyl-9-(1-(ethoxycarbonyH-2-h v droxypropyl>purine; 
2-(2-ben2yloxycarbon V l-5-amidinophenoxy)-6-{3-dimethylaminocarbonyl- 

phenoxy)-8-methyl-9-(1-(aminocarbonyl»-2-hydroxypropyl)purine; 
2-(2-diethylaminocarbonyl-5-amidinophenoxy)-6-l3-dimethylaminocarbonyl- 



S-137-1095/SG 



WO 98/07725 



-47- 



PCT/EP97/04445 



phenoxy>-8-methyl-9-(Vcarboxy-2-(aminocarbonyl)ethyl)purine; 
2-( 2 -diethyl aminocarbonyl- 5-amidinophenoxy )-6-(3-dimethylaminocarbonyl- 

phenoxy>-8-methyl-9-(1-(ethoxycarbonyl)-2-(anninocarbonyl)ethyl)purine; 
2-(2-diethylaminocarbonyl-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl- 
5 phenoxy)-8-methyl-9-(1 ,2-di(aminocarbonyl)ethyl)punne; 

2-(2-amino-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl)phenoxy)-8-methyl- 

9-(1 -carboxy-3-(aminocarbonyl)propyl)punne; 
2-<2-amino-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl)phenoxy)-8-methyl- 

9-( 1 -(ethoxycarbonyl)-3-(aminocarbonyl)propyl)purine; 
10 2-(2-amino-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl)phenoxy)-8-methyl- 

9-( 1 ,3-di(aminocarbonyl)propyl)purine; 
2-(2-hydroxy-5-amidinophenoxy)-6-(3-n-methytimidazolin-2-yl)phenoxy>-8-methyl- 

9-(1 ,2-dicarboxyethyl}purine; 
2-(2-hydroxy-5-amidinophenoxy)-6-(3-(1-methylimida2olin-2-yl)phenoxy)-8-methyl- 
15 9-( 1 ,2-di(ethoxycarbonyl)ethyl)purine; 

2-(2-methoxy-5-amidinophenoxy)-6-(3-(2-lf-butoxycarbonyl)ethyl)phenoxy)-8-methyl- 

9-(1 .3-dicarboxypropyl)purine; 
2-(2-methoxy-5-amidinophenoxy>-6-(3-(2-(f-butoxycarbonyl)ethyl)phenoxy)-8-methyl- 

9-(1 , 3-di(ethoxycarbonyl)propyl)purine; 
20 2-{2-ethoxy-5-amidinophenoxy)-6-l3-r-butoxycarbonyiphenoxy)-8-meThyl- 

9-( 1 -carboxy-5-aminopentyl)purfne; 
2-(2-ethoxy-5-amidinophenoxy)-6-(3-f-butoxycarbonylphenoxy)-8-methyl- 

9-( 1 -(ethoxycarbonyl)-5-aminopentyl)purine; 
2-(2-etboxy-5-amidinophenoxy)-6-<3-f-butoxycarbonylphenoxy)-8-methyl- 
25 9-(1 -iaminocarbonyl)-5-aminopentyl)purine; 

2-{2-phenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-8-methyl- 

9-n-carboxy-4-guanidinobutYl)purine: 
2-(2-pbenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-a-methyl- 

9-(1-(ethoxycarbony0-4-guanidinobutyf)purine; and 
30 2-<2-pbenoxy-5-amidinophenoxy)-6-(3-carboxyphenoxy)-8-methyl- 

9-( 1 -(aminocarbonyl)-4-guanidinobutyl)purine. 

EXAMPLE 2 

This example illustrates the preparation of representative pharmaceutical compositions for 
oral administration containing a compound of the invention, or a pharmaceutical^ acceptable salt 
35 thereof, e.g.. 2-(3-dimethylaminocarbonylphenoxy)-6-(2-hydroxy-4-amidinophenoxy)-9-(1- 
methoxycarbpnyl-propyl>-8-methyl-9-benzylpurine: 
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A - Ingredients 

Compound of the invention 
Lactose 

Magnesium stearate 

,oo m /;:r v ' *~ - ~ —~ *» — ~ _ 

B Ingredients 

Compound of the invention 
Magnesium stearate 
Starch 
Lactose 

PVP (polyvinylpyrrolidine) 



% wt./wt. 
20.0% 
79.5% 
0.5% 



20.0% 
0.9% 



79.6% 

The above ingredients w.th the exception of the magnes.um stlarl are comb.ned and 
9 ran ul ated us.ng water as a granu.ating „ qu(d . The formulat , on , s then ^ _ ^ 
magnes.um stear ate and formed into tablets w.th an appropriate tablet.ng mach.ne. 
c - Ingredients 



Compound of the invention 
Propylene glycol 
Polyethylene glycol 400 



Propylene glycol 

20.0 c 



20.0 g 

Polysorbate 80 

1 .O g 

Water 

q s. 100 mL 

T„. „, the inv „, ioo is dls „ |vM ,„ ^^^^ 

of the solution wh.ch ,s filtered and bottled. 



% wt./wt. 

Compound of the invention 2Q Q% 

Peanut Oil 

78.0% 

Span6 ° 2.0% 
The above ingredients are melted, mixed and filled into soft e.astic capsu.es. 
E- Ingredients 

% wt./wt. 

Compound of the invention , 0% 

Methyl or carboxymethyl cellulose 2 .0% 
0.9% saline 

q.s. 100 mL 

The compound of the .nvention is disso.ved in the ce.Mose/saline solution, fi.tered and 
bottled for use. 
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EXAMPLE 3 

This example illustrates the preparation of a representative pharmaceutical formulation for 
parenteral administration containing a compound of the invention, or a pharmaceutically 
acceptable salt thereof, e.g.. 2-(3-dimethylaminocarbonylphenoxy)-6-(2-phenoxy-4- 
5 amidinophenoxy)-9-l 1 -methoxycarbonylpropyD-8-methylpurine: 



Ingredients 

Compound of the invention 0.02 g 

Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

10 Polysorbate 80 1-0 g 

0.9% Saline solution q.s. 100 mL 



The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 
and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added with stirring to 
provide 100 mL of the I.V. solution which is filtered through a 0.2 p membrane filter and 
15 packaged under sterile conditions. 

EXAMPLE 4 

This example illustrates the preparation of a representative pharmaceutical composition in 
suppository form containing a compound of the invention, or a pharmaceutically acceptable salt 
thereof, e.g.. 2-(3-dimethyiaminocarbonylphenoxyl-6-f2-phenoxy-4-amidinophenoxy>-9-(1 - 
20 methoxycarbonylpropyl)-8-ethyl-9-benzylpurine: 



Ingredients % wt./wt. 
Compound of the invention 1.0% 

Polyethylene glycol 1000 74.5% 

Polyethylene glycol 4000 24.5% 



25 The ingredients are melted together and mixed on a steam bath, and poured into molds 

containing 2.5 g total weight. 

EXAMPLE 5 

This example illustrates the preparation of a representative pharmaceutical formulation for 
insufflation containing a compound of the invention, or a pharmaceutically acceptable salt 
30 thereof, e.g., 2-(3-dimethylaminocarbonylphenoxy)-6-(2-phenoxy-4-amidinophenoxy)-9-(1- 
methoxycarbonylpropyl)-8-ethyl-9-benzylpurine: 

Ingredients % wt./wt. 

Micronized compound of the invention 1 .0% 

Micronized lactose 99.0% 
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EXAMPLE 6 

»*^zzz7~ the p : paration of a representat,ve ph — <— ■ 

—of. 2 : 2 LI PO : d " ^ '~ " > -V acceptable saI , 

methoxycarbonylpropyD-S-ethylpurine: opnenoxy)-9. n - 



InqredienTQ 

_ % Wt./WT. 

Compound of the invention 

Water °° 05% 

Ethano. 8 " 95% 

0.000% 

with v 



x . 10. C 

T„. comp()u „ a „, inveniion ^ ^ ^ ^ 

*™*«n ,s ,He„ Mck , 9 . d > n . nebufaer Nu , pDea with a dMing oump 



EXAMPLE 7 

— r :— — — ■ 

methoxycarbonylpropyD-8-ethylpurine: 
Ingredients 

% wt./wt. 

Compound of the invention 

0.10% 

Propellanr 11/12 

98.90% 

Ole.c acid 

1.00% 

re S « J!' r mP ° Und inV,, "" 0n " "" !Pe,SM h " - ««— »■ The 

EXAMPLE 8 

iin vitro assay for Factor Xa. Thrombin and Tissue P.asminogen Act.vator, 

Xa thromT "7 dem ° nStrateS ** " ~"»»«"* •* -ent.on towards f actof 

Xa. hromb.n and t.ssue p.asminooen activator. The activities were determined as an ,n,t, a( ra te 

absorbs a, 405 nm w.th a molar extinction coefficient of 9920 M" W . 
Reagents and Snlntinno - 

Oimethyl sulfoxide (DMSO) (Baker analyzed grade). 
Assay buffer: 
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50 mM TrisHCI, 150 mM NaCI, 2.5 mM CaC! 2 , and 0.1 % polyethylene glycol 
6000, pH 7.5. 
Enzymes (Enzyme Research Lab.): 

1. Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80°C (working 
solution <2X): 106. ng/mL or 2 nM in assay buffer, prepare prior to use). 

2. Human thrombin stock solution: Stored at -80°C (working solution (2X): 1200 ng/mL or 
40 nM in assay buffer, prepare prior to use). 

3. Human tissue plasminogen activator (tPA) (Two chains, Sigma) stock solution: 1 mg/mL. 
stored at -80°C (working solution <2X): 1361 ng/mL in assay buffer, prepare prior to use). 

Chromogenic substrates {Pharmacia Hepar Inc.): 

1. S2222 (FXa assay) stock solution: 6 mM in dH 2 0, store at 4°C (working solution (4X): 
656 fjM in assay buffer). 

2. S2302 (Thrombin assay) stock solution: 10 rnM in dH 2 0. stored at 4°C (working solution 
(4XI: 1200 in assay buffer). 

3. S2288 (tPA assay) stock solution: 10 mM in dH 2 0, stored at 4°C (working solution (4X): 
1484 fjM in assay buffer). 

(All substrate working solutions were prepared on assay day 5.) 
Standard inhibitor compound stock solution: 

5 mM in DMSO, stored at -20°C. 
Test compounds (compounds of the invention) stock solutions: 

10 mM in DMSO, stored at -20°C. 



Assay procedure : 

Assays were performed in 96-well microliter plates in a total volume of 200 //I. Assay 
components were in final concentration of 50 mM TrisHCI, 150 mM NaCI, 2.5 mM CaCI 2 , 0.1% 
polyethylene glycol 6000, pH 7.5. in the absence or presence of the standard inhibitor or the test 
compounds and enzyme and substrate at following concentrations: (1) 1 nM factor Xa and 164 
fjM S2222; (2) 20 nM thrombin and 300 //M S2302; and (3) 10 nM tPA and 371 */M S2288. 
Concentrations of the standard inhibitor compound in the assay were from 5 to 0.021 //M in 1 
to 3 dilution. Concentration of the test compounds in the assay typically were from 10 fjM to 
0.041 //M in 1 to 3 dilution. For potent test compounds, the concentrations used in the factor Xa 
assay were further diluted 100 fold (100 nM to 0.41 nM) or 1000 fold (10 nM to 0.041 nM). All 
substrate concentrations used are equal to their K m values under the present assay conditions. 
Assays were performed at ambient temperature. 

The first step in the assay was the preparation of 10 mM test compound stock solutions 
in DMSO (for potent test compounds, 10 mM stock solutions were further diluted to 0.1 or 0.01 
mM for the factor Xa assay), followed by the preparation of test compound working solutions 
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(4X) by a serial dilutions of 1 0 mM stock solutions with Biomek 1000 ,„ M , • . 

deep well p,ates as follows: Mu.t,proba 204) in 96 

•a. Prepare a 40 pM working so.ution by diluting lhe 10 mM stock , £o ^ ^ 

buffer , n 2 steps: 1 to 100, and 1 to 2 5 
<b» Make another f,ve seria. di.utions „ :3, o, th. 40 „M solution ,600 * for each 

concentration,. A total of s,x di.uted test compound solutions were used in lh 

<«*, , jr;oT;: p 0 ,n ,r; u :r v rv° 50 * °* ,he ,,s ' ~* «*— 

solutions were mcubated at ambient temperature for 1 0 minute. 



. 3 for 10 minutes 

MP 204 T° tbe solutions was added 50., of substrate work.no so,t,on ,4X, w,th Btomek ( 

a THEBMOmfT: kinet ' CS ™ " ^ ^ " 10 ^ ~ — s ,n 

a THERMOmax plate reader at ambient temperature. 

Calculation of K , of th» r.., ~^ pn „ nf1 . 

Enzyme rates were calculated a? mnnw„ 
uall aicuiated as mOD/m.n based on the first two minutes readings The IC 

z::z tt bv '"" no " da,a ,o ,h - , ° s - , ° 9 " '""«■" - - 

K "*- oror xa> — s - - 3 -» — ~ ... «- J. 

Compounds of the invention, when tested in rhi* ^ 
tn inhih-, k ay> damo "strated the selective ability 

to inh.bit human factor Xa and human thrombin. 

EXAMPLE 9 

Un vitro assay for Human Prothrombinase> 
prothro T 3SSay dem ° nStrateS abHitY ° f *• "-Pound, of the -nvention to inhib.t 
r~7: Pr0thf0mbi ^ — es the activation of prothromb.n to y,e,d 

ra 9 ment , 2 plus thrombin w.th me.zothrombin as the .ntermediate. Th, s assay IS an end po.nt 
ass y. Act.v.ty of the prothrombin ase „ measured by Qf ^ ^ ' 

mOD,m,n>. For determination of ,C 50 (PTase, of the compounds of the .nvention PTase activ.ty 
was expressed by thrombin activity (mOD/min). * 
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Materials : 
Enzymes: 

1. Human factor Va (Haematologic Technologies Inc.. Cat* HCVA-01 10) working solution: 
1.0 mg/mL in 50% glycerol. 2 mM CaCI 2/ stored at -20°C. 

2. Human factor Xa (Enzyme Res. Lab. cat# HFXalOl 1) working solution: 0.281 mg/mL in 
assay buffer (without BSA), stored at -80°C. 

3. Human prothrombin (FID (Enzyme Res. Lab., Cat* HP1002) working solution: 
Diluted Fll to 4.85 mg/mL in assay buffer (without BSA). stored at -80 °C. 

Phospholipid (PCPS> vesicles: 

PCPS vesicles (80%PC, 20%PS) were prepared by modification of the method reported 
by Barenholz etal., Biochemistry (1977), Vol. 16. pp. 2806-2810. 
Phosphatidyl serine (Avanti Polar Lipids, Inc., Catff840032>: 

10 mg/mL in chloroform, purified from brain, stored -20°C under nitrogen or 

argon. 

Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat* 850457): 

50 mg/ml in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl. stored at -20°C 
under nitrogen or argon. 
Spectrozyme-TH {American Diagnostica Inc., Cat* 238L, 50 //moles, stored at room 

temperature* working solution: Dissolved 50 //moles in 10 mL dH 2 0. 
BSA (Sigma Chem Co., Cat* A-7888, FractionV, RIA gradet. 

Assay buffer: 50 mM TrisHCI. pH 7.5. 1.50 mM NaCI. 2.5 mM CaCI 2 . 0.1% PEG 6O0O 
(BDH). 0.05% BSA (Sigma, Fr.V, RIA grade!. 

For one plate assay, prepare the following working solutions: 
1 . Prothrombinase complex: 

(a) lOO /jM PCPS (27.5 pi of PCPS stock (4.36 mM) diluted to final 1 200 with 
assay buffer. 

(b) 25 nM Human factor Va: 5.08 p\ of Va stockd mg/mL) was diluted to final 1200 

with assay buffer. 

(c) 5 pM Human factor Xa: Dilute Xa stock (0.281 mg/mL) 1:1.220,000 with assay 
buffer. Prepare at least 1200 /A. 

Combine equal volumes (1100 p\) of each component in the order of PCPS. Va and Xa. 
Let stand at ambient temperature for 5 to 1 0 minutes and use immediately or store in ice 
(bring to ambient temperature before use). 

2. 6 /jM Human prothrombin (Fll): dilute 124 fjL of Fll stock {4.85 mg/mL) to final 1400 fjL 
with assay buffer. 

3. 20 mM EDT A/Assay buffer: 0.8 mL of 0.5 M EDTA (pH 8.5) plus 19-2 mL assay buffer. 
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4. 0.2 mM Specuozyme-TH/EDTA buffer: 0.44 mL of SPTH stock ,5 mM> plus io 56 m L o, 
20 mM EDTA/assay buffer. 

5. Test compounds (compounds of the invention): 

Prepare a working solution (5X» from 10 mM stock ,DMSO, and make a series of , 3 
d.lut,on. Compounds were assayed a, 6 concentrations in duplicate. 

Assay conditio ns and prnroHnr.. 

, o?r ; mM Ae,iv,,v ° ( ,hromb,n ib, ° <1 ™" ™* s ,h8 - - - ~ 

. m b,.„, ,. mp . ra ,„, in a THERMOmax m ,„op,„. r „ ae , we „ parIO ; me<) . ,„ 

microliter plates. 

.n the first step o, the assay. 10 „ of diluted test compound ,5X, or buffer was added to 
the plates ,n dupl.cate. Then 10 „, of prothrombin , hFl „ (5X) was added to each we.,. Next 30 „ 
PTase was added to each we.,, mix for about 30 seconds. The p.ates were then incubated at 
ambient temperature for 6 minutes. 

<n the next step. 50 * of 20 mM EDTA (in assay buffer, was added to each well to stop 
the reaction. The resulting so.utions were then mixed for about 10 seconds. Then 100 „o,02 
J" SPeCtr ° 2 ^ e — to each we,,. The thrombin reaction rate was then measured at " 

nm for 5 m.nutes at 10 seconds interva.s in a Mo.ecu.ar Devices m,crop,ate reader. 

Calculations : 

Thrombin reaction rate was expressed as mOD/m,n. using OD reading, from the five 
m.nute reaction. !C 50 values were ca.cu.ated with the log-logit curve fit program 

The compounds of the invention demonstrated the ability to inhibit pro-thrombinase when 
tested in this assay. 



EXAMPLE IO 

[In vivo assay) 

The following assay demonstrates the ability of the compounds to act as anti-coagulants. 

Male rats (250-330 g) were anesthetized with sodium pentobarbital (90 mg/kg, i p ) and 
prepared for surgery. The left carot.d artery was cannulated for the measurement of blood 
pressure as we., as for taking b.ood samples to monitor dotting variab.es (prothrombin time <PT, 
and activated partia. thromboplastin time (aPTT,). The tail vein was cannulated for the purpose of 
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administering the test compounds [i.e., the compounds of the invention and standards) and the 
thromboplastin infusion. The abdomen was opened via a mid-line incision and the abdominal vena 
cava was isolated for 2-3 cm distal to the renal vein. All venous branches in this 2-3 cm segment 
of the abdominal vena cava were ligated. Following all surgery, the animals were allowed to 
5 stabilize prior to beginning the experiment. Test compounds were administered as an intravenous 
bolus (t = 0). Three minutes later (t = 3). a 5-minute infusion of thromboplastin was begun. Two 
minutes into the infusion <t = 5), the abdominal vena cava was ligated at both the proximal and 
distal ends. The vessel was left in place for 60 minutes, after which it was excised from the 
animal, slit open, the clot (if any) carefully removed, and weighed. Statistical analysis on the 
10 results was performed using a Wilcoxin-matched-pairs signed rank test. 

The compounds of the invention, when tested in this assay, demonstrated the ability to 
inhibit the clotting of blood. 



While the present invention has been described with reference to the specific 
15 embodiments thereof, it should be understood by those skilled in the art that various changes 

may be made and equivalents may be substituted without departing from the true spirit and scope 
of the invention. In addition, many modifications may be made and equivalents may be 
substituted without departing from the true spirit and scope of the invention. In addition, many 
modifications may be made to adapt a particular situation, material, composition of matter. 
20 process, process step or steps, to the objective, spirit and scope of the present invention. All 
such modifications are intended to be within the scope of the claims appended hereto. 
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WHAT IS PLAIMFO lit - 

1 • A compound selected from the 



group consisting of the following formulae: 



Y' 



vv 't3> 



YY 



.7 R 



11 



* andZ are independently -O-, -N(R 10 )- or -OCH 2 - ; £2 - 0 

R 1 and R 4 are each independently hydrogen, halo, a.kyl, -OR'° . a0 JOR'0 
-CIO»N,R'0 (R .. . N(R 10 )R)1> . N(r1 0 )C(O)r10> or , N(H)S(0 ' 
« » CNH,NH 2 , -C(NH W ,H,ORiO. -C,NH)N(H)C(0,OR'3. -C(NH)N(H)C(0,R^ 

C{NH)N(H)S(0) 2 R'3, or -C<NH)N<H)C(0)N(H)R 1 °; 
R 3 is halo, alky,, ha , oalkyl , haloalkoxy , urej(Jo cyano ^ 

-C(NH)N(H,OR10 -C,O,N,Ri0 )R n . r , 2 . C(0)N(r10)r1 , .chioh.C.O^R^h 
N(R o )R ii. . R i2. N(R ,o )R ,, f . C(O)ORl0 . . Rl 2. C(O)ORl0> . N(R ,o )C(OJR ,o ' 
(1.2,-tetrahydropyrimidiny. , opti0 na,.y substituted by alky,,, ,,.2,-imidazo.y, < optjonally 



SUBSTITUTE SHEET (RULE 26) 
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substituted by alkyl), or (1 ,2)-imidazolinyl (optionally substituted by alkyl); 
R 5 is hydrogen, halo, alkyl. cycloalkyi, haloakyl. ary), aralkyl, alkytthio. hydroxy, mercapto, 
alkoxy. or -NfR^lR 11 ; 

R 6 is -(C(R 7 )(R 8 )) n -R 9 (where n is 1 to 4), hydrogen, alkyl. aryl (optionally substituted by halo. 

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamtno, monoalkylamino, carboxy, 

alkoxycarbonyl, aminocarbonyl, monoalkylamrnocarbonyl, or dialkylaminocarbonyll, or 

aralkyl (optionally substituted by halo, alkyl. aryl, hydroxy, alkoxy, aralkyl. amino. 

diaikyiamino, monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyll; 
each R 7 is independently hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl. cycloalkyi, 

cycloalkylalkyl. -CIOIOR 10 , -R 12 -C(0)OR 10 . -R 12 -C(O)N(R 10 )R 1 1 , -C(0)-R 1 2 -NIR 10 ]R l 1 , 

-R 12 -C(0>R'°. -R 12 -C(O>N(R l0 )N(R 10 )R n . -R^-CfR^HOR^I-R^-NfR^HR 1 1 ). 

-C(R 10 )(OR 10 )C(0)OR". -R l2 -C(R 10 )(C(0)OR'°) 2 , -CIR^HNIR 10 ^ 1 1 )C(0>OR 1 °. 

-R l2 -C(R 10 )(N(R l0 >R n )C(O)OR 10 . -CIR^HOR^IR 1 1 , -R^-NIR^IR 1 1 . 

-R 12 -rJ(R l0 )C(O)OR 13 . -R 1 2 -N(R 1 0 )C(O)R" . -R 1 2 -N(R 10 )C(NR 10 )R' 3 . -R ,2 -N(R 10 )SlO) 2 R 

-R 12 -N(R 10 )C(O)N(R 10 ]R n . -R 1 2 -N(R 10 )C(NR 1 °)N(R ,0 )R 1 1 . 

-R ,2 -N(R ,0 )C(NR 10 )N(R l0 )N(R l0 )R n . -R 1 2 -N(R 10 )-R 1 2 -C(R 10 )(N(R 10 )R 1 1 )C(OJOR ,0 , 
-R'^NIR^ISIOIR", -R ,2 OR 10 . -R 12 -ON(R 10 )C(NR 10 )N(R'°)R n . -R 1 2 -OS(Ot 2 OR 1 °. 
-R^-PIOMOR 10 ^ 11 . -R 12 -OP(OMOR 10 ) 2 . -R 12 -P(O)(OR 10 ) 2 , -R 12 -SR 10 . 
-R 12 S-R l2 -C(0)0R 10 . -R^-S-R^-NIR 10 ^ 11 . -R^-S-R 1 2 -CIR 10 HN(R 10 )R 1 1 )C(0)OR'°. 
-R 12 -S-R ,2 -N(Ri°)CIO)OR 10 . -R 12 -S-R 12 -N(R 10 )C(O)R 10 . 

-R 12 S-S-R 12 -C(R 10 )(N(R 10 )R' ^CfOIOR 10 , -R 1 2 -SC(O)N(R 10 )R 1 1 , -R 1 2 -SC(S)N(R 10 )R 1 1 , 
-R 12 -S(0)R 10 , -R 12 -SiO) 2 R 13 , -R 12 -S(0)OR 10 , -R 12 -SIO) 2 OR 10 , -R 1 2 -S(0) 2 N(R 10 )R 1 1 . 
-R^-SIOHNR^JR 11 , 

or each R 7 is aryl (optionally substituted by one or more substituents selected from the 

group consisting of alkyl, halo, haloalkyl. haloalkoxy. -OR 10 . -SR 10 . -N(R 10 )R 11 . 

-C(0)OR 10 . -C(O)N(R 10 )R n , -S(0) 2 OR 10 and -OP(O)(OR 10 ) 2 ), 
or each R 7 is aralkyl (optionally substituted by one or more substituents selected from 

the group consisting of alkyl, halo, haloalkyl, haloalkoxy, -OR 10 , -SR 10 , -N<R 10 )R". 

-C(0)OR 10 . -aONIR 10 ^ 11 , -S(0) 2 OR 10 and -OP(O)(0R 10 ) 2 ), 
or each R 7 is heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR 10 . -CIOIOR 

-N(R 10 )R n , -C(0)N(R 10 )R n . -S(Ol 2 OR 10 and -OP(O)IOR 10 > 2 >. 
or each R 7 is heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl, halo, 

haloalkyl, haloalkoxy, aralkyl, -OR 10 . -SR 10 , -C(0)0R 10 . -N(R 10 )R n . 

-C(O)N(R 10 )R n ), -S(0) 2 OR 10 and -0P(0)(0R 10 ) 2 ), 
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or each « ■« ---mancy, (opliona , |y by ^ ^ ^ 

or each 7 T ' ™™">»" ■ and -OPCOHOR.o,,, 

or each R ,s adaman,y, a ,k yl , where the adamamy| rad|caf ^ ^ ^ ^ 2 ■ 

alkyl. halo, haloalkyl. haloalkoxy. -OR 1 ". -SR'°. .CIO)OR'« -N(R>o )R .. 

-C(O)N(R'0 )R i . S(0 , 2 OR'0 and .oP(0)(OR'0) 2 ,; 
each R8 is independently hydrogen, alkyl. cycloalkyl. or aryl; 
R 9 is -CfOIOR 10 or -C(O)N|R 10 )Ri 

each R'° and R 1 1 js independent^ hydrogen, alkyl. ary, (optionally substituted by halo 
alkyl. hydroxy, a.koxy. aralkoxy. amino, dia.ky.amino. monoalkylamino. carboxy 
alkoxycarbony,. am.nocarbonyl. monoa.ky.am.nocarbonyl. or dia.kylammocarbonyl, or 
.aralkyl , optional substituted by halo, alkyl. ary.. hydroxy, a.koxy. aralky. ammo ' 
d.alkylamino. monoalky.amino. carboxy. alkoxycarbony.. aminocarbonyl 
monoalkylammocarbonyl. or dialkylaminocarbonyl); 
R 12 is a straight or branched alkylene chain; and 

R' 3 .s alkyl. ary, .opt,ona„v substituted by halo. alky., hydroxy, a.koxy aralkoxy 

am,no. dialkylamino. monoalkylamino. carboxy. alkoxycarbony,. aminocarbonyl 
monoa.kylam.nocaroonyl. or dialky.aminocarbonyl), or aralky, (optionally subst.tuted by 
Halo. a,ky,. ary,. hydroxy . alkoxy , ara)ky , ^ dja , kylammo monoa|ky , am|no c 
a.kox Vcarbon y,. aminocarbonyl. monoalkylammocarbonyl. or d.alkylammocarbonyl, ■ 

as a s )ng ,e stereoisomer or a mixture thereof; or a pharmaceutical acceptab.e salt thereof. 

2- The compound of Claim 1 wherein 

Z and Z 2 are independently -O- or -OCH 2 -; 
R and R 4 are each independently hydrogen, halo or -OR 10 ; 
R 2 is -C(NH)NH 2 . -C(NH)N(H)S(0) 2 R'3, or -C(NH»N(H)C(0)N(H)R' 0 ; 
R 3 is ureido. guanidino. -CIOINIR^JR 1 \ -N(R'0 )R ii. -c^OR^. . N(R io )C(0)R ,o 

H.2)-,etrahydro P yrimidiny. (optionally substituted by a.kyl,, H .2)-im,da 2 o,y, (optionally 
substituted by a.ky.,. or (1 .2)-imidazo.iny, (optionally subst.tuted by alky.,; 
R is hydrogen, halo, alkyl. haloalkyl. aryl. or aralkyl; 
R 6 is alkyl. aryl, aralky., or (C(R 7 )(R8)) o -R9 (wher e n is 1); 
R 7 is alkyl. -R^-CtOJOR 1 ". -R«2-C(0)N(R10 )r i i _ . R , 2. aR '<>HC(OK>R'°> 2 , 

- R 12. N(R 10 )R ,, . .R12. N(R ,0 )C(NR10)R ,3 -Rl2. N(R 10 )C(o)N(R , 0)R U 
• -R 12 -N f R- )C(NR ,0 )N(R ,0 )R „ . r12qr10 . . R ,2. op(OHOR , 0) , ,. R12 . SR10 . R 12. Sfo , Rl3 . 

or R , S ara ,ky, (optiona.ly substituted by one or more substituents selected from 

the group consisting of alkyl, halo, haloalkyl. haloalkoxy. -OR 10 , -SR 10 -N(R'°)R" 
aoiOR 10 , -C{OIN(R ,0 )R". -S(0) 2 OR 10 and -OP(OK0R 10 ) 2 ) ; 
or R 7 is heterocycly.a.ky. (where the heterocyc.y. radical ,s optionally substituted 
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by one or more substituents selected from the group consisting of alkyl, halo, 
haloalkyl. haloalkoxy, aralkyl. -OR 10 , -SR 10 , -C(0)OR 10 , -N(R 10 )R n , 
-CIO)N|R 10 )R n ). -S<0) 2 OR'° and -OP(OHOR ,0 > 2 >; 

R 8 is independently hydrogen or alkyl; 

R 9 is -C(0)OR'° or -CIOINIR^JR 11 ; 

each R 10 and R 11 is independently hydrogen, alkyl, aryl (optionally substituted by halo. 

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino. carboxy. 

alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or 

aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino. 

dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyl); 
R 12 is a straight or branched alkylene chain; and 

R 13 is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy. aralkoxy, 

amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl. or dialkylaminocarbonyl), or aralkyl loptionally substituted by 
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino. carboxy. 
alkoxycarbonyl, aminocarbonyl. monoalkylaminocarbonyl, or dialkylaminocarbonyl). 



3. The compound of Claim 2 wherein 
Z 1 and Z 2 are each -O-; 
20 R 1 is hydrogen or -OR' 0 ; 
R 2 is -C(NH)NH 2 ; 

R 3 is -C(O)N(R 10 )R 11 . (1 ,2)-tetrahydropyrimidinyl (optionally substituted by alkyl). (1 ,2)-imidazolyl 

(optionally substituted by alkyl), or (1 ,2)-imidazolinyl (optionally substituted by alkyl); 
R 4 is hydrogen; 
25 R 5 is alkyl or aralkyl: 

R 6 is alkyl, aralkyl or -C(R 7 )(R 8 )-R 9 ; 

R 7 is alkyl. -R 12 -C(0)OR 10 , -R 1 2 -C(O)N(R 10 )R 1 \ -R ,2 -C(R 10 )<C(O|OR 10 ) 2 , 

-R l2 -N(R 10 )R n , -R 12 -N(R 10 )C(NR 10 )R 13 . -R 1 2 -N(R ,0 )C(0)N(F 1 °)R 1 1 , 

•R^-NIR^ICINR^NIR^IR 1 ', -R 12 OR ,Q , -R 1 2 -OP(OKOR 10 ) 2 , -R 12 -SR 10 , -R ,2 -SIO) 2 R 13 ; 
30 or R 7 is aralkyl (optionally substituted by one or more substituents selected from 
the group consisting of halo, haloalkyl, hydroxy and -OP(O)(OR 10 ) 2 ); 
or R 7 is imidazolylalkyl or indolylalkyl; 
R 8 is hydrogen or alkyl; 
R 9 is -C(0)OR 10 or -C(O)N(R 10 )R 11 ; 
35 each R 10 and R n is independently hydrogen or alkyl; 
R 12 is a straight or branched alkylene chain; and 
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R' 3 is alkyl or aryl. 



4- The compound of Claim 3 wherein: 

2 1 and Z 2 are each -O-: 
R' is hydrogen; 
R 2 is -C(NH)NH 2 ; 

R 3 i. -C(0»N(R'0 )R ii. n.2>-tetrahydropyr,midin yl (0 p tl ona,,y substituted by alky,,. «1.2,.im,d«o,y. 

(opt.on.lly substituted by a. k y„. or „ ,2,-imidazo.iny. ( optiona..y substituted by a. M , 
R is hydrogen; 
R 5 is alkyl; 

R 6 is aralkyl or -C(R 7 ) ( r8,.r9. 

R 7 -s alkyl. -R 12 -C(OIOR'°. -R' 2 -C(O)N|R'0, R i 1 . -R 12 -C ( R'°,(C(0>0R'%. 

-R' 2 -N(R'0,R11, .R^- N (R10 )C(N R10 )RI 3 -Rl2- N , R l0 |C(O)N(R ,0 JR ,, 

R ,2 -N,R'0 )C(N R.0 )N(R ,0 )R11 . r12or10 . R . 2 . O p !0)(ORl 0, 2 . Rl2 . SRl0 . Rl2 . S(0 , Rl 3. 
or R 7 is aralkyl (optionally substituted by one or more substituents selected from 

the group consisting of halo, haloalkyl. hydroxy and -OP(O)IOR 10 ) 2 ) : 
or R is imidazolylalkyl or indolylalkyl; 
R 8 is hydrogen or alkyl; 
R 9 is -CIOIOR 10 or -C(O)N(R 10 )R l1 ; 
each R 10 and R n is independently hydrogen or alkyl; 
R 12 is a straight or branched alkylene chain; and 
R' 3 is alkyl or aryl. 

5. The compound of Claim 4 wherein: 

R 3 is -C<O)N(Ri0, R n (1 ,2)-imidazoly. (optional|y substituted by a(ky|) or (1 . 2Mmjda20jjny| 

(optionally substituted by alkyl); 
R 4 is hydrogen; 
R 5 is alkyl; 

R 6 is aralkyl or -C<R 7 )(R 8 )-r9 ; 

R 7 is alkyl. -R' 2 -C(0)OR'°, -R 1 2 -C(0)N{R 10 )R 1 1 , -R' 2 -C|R'°)(C(0)0R'°) 2 , 

-R 12 -N(R 1 0)R'1, -R'2. N(R IO, C(NR 10 )R 13 > - R 12- N (Rl0 )C(O)N(R ,0 )R ,1 

-R 12 -N(R10,C(NR1°,N(R^,R1'. -R12 OR .0, -R'2-OP»OHOR'0, 2 . -R>2. sr10< . R 12. S|0) r ,3. 
R 8 is hydrogen; 2 
R 9 is -C(0)OR 10 ; 

each R 10 and R n is independently hydrogen or alkyl; 
R' 2 is a straight or branched alkylene chain; and 
R 13 is alkyl or aryl. 
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6. The compound of Claim 5 wherein: 
R 3 is -C!O)N(R 10 )R 11 , 

R 4 is hydrogen; 
R 5 is methyl or ethyl; 
5 R 6 is benzyl; and 

R 10 and R 1 1 are independently hydrogen or methyl. 

7. The compound of Claim 6 wherein the compound is a compound of formula (I) 
wherein R 3 is -C<0)N(R 10 )R' 1 where R 10 and R 1 ' are both methyl, R 4 is hydrogen. R 5 is methyl, 
and R s is benzyl, namely, 2-(2-hydroxy-5-amidinophenoxy)-6-(3-dimethylaminocarbonyl)phenoxy)- 

10 8-methvl-9-benzylpurine. 

8. The compound of Claim 6 wherein the compound is a compound of formula (II) 
wherein R 3 is -C(0)N(R 10 )R' 1 where R 10 and R 11 are both methyl, R 4 is hydrogen, R 5 is methy:. 
and R 6 is benzyl, namely, 6-{2-hydroxy-5-amidinophenoxy)-2-(3-dimethylaminocarbonylphenoxy)- 
8-methyl-9-benzylpurine. 

15 9. A pharmaceutical composition useful in treating a human having a disease-state 

characterized by thrombotic activity, which composition comprises a therapeutically effective 
amount of a compound selected from the group consisting of the following formulae: 
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I I 



V 



wherein: 

2 and Z 2 are independently -O-, -N(R ,0 (- or -OCH 2 • 

R 1 and R 4 are each independently hydrogen, halo, alkyl. -OR 10 . -CIOJOR 10 
-C(0)N<R«>)R". -N<R'°>R'\ -N(R'°)C<0)R»°. or . N(H)S <0> 2 R 1 3 ; 

R 2 is -C(NH)NH 2 , -C(NH)N(H)OR 10 , -C(NH)N(H)C(0)OR«. -C(NH)N(H)C(O» R '0. 
-C(rJH)N(H)S(0) 2 R 13 , or C(NH)N(H)C(0)N(H)R 10 ; 

R 3 is halo, alkyl. haloalkyl. haloalkoxy. ureido, cyano, guanidino, -OR 10 , -C(NH)IMH 2 

-C<NH,N(H>OR 10 . C ( 0 )N<R">>R". -R"-CCO)NCR'0 )R n -CH<OH)C(0 ) N(R10,r1 i 
-N1R'°)R", -R^-NtR'OjRH. -C<0)OR'° -R 1 2 -C(0)OR 10 , -N(R 10 ,C(O)R 1 0, 
<1.2)-tetrahydropyrimidiny. (optionally substituted by alkyl). (I.ZHmidazoly. (optionally 
substituted by alkyl), or (1 .2)-imidazolinyl (optionally substituted by alkyl); 

R 5 » hydrogen, halo, alky,, cyc.oa.kyl, ha.oakyl, ary., aralkyl. a.ky.thio. hydroxy, mercapto 
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alkoxv. or -N(R 10 )R n : 

R 6 is (C(R 7 )(R 8 )) n -R 9 (where n is 1 to 4). hydrogen, alkyl. aryl (optionally substituted by halo, 
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkyfamino, monoalkylamino, carboxy, 
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl. or dialkylaminocarbonyl). or 
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, 
dialkylamino, monoalkylamino, carboxy. alkoxycarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, or dialkylaminocarbonyl); 

each R 7 is independently hydrogen, alkyl, alkenyl. alkynyl, haloalkyl. haloalkenyl, cycloalkyl, 
cycloalkylalkyl, -C(0)OR 10 , -R 1 2 -C(0)OR ,0 , -R 12 -C(O)N(R 10 )R 1 1 , -C(0)-R' 2 -N(R 10 )R 1 1 . 
-R 12 -CIO)R 10 . -R 12 -C(O)N<R l0 )N(R 1o >R 11 , -R 12 -C(R ,0 ){OR 10 >-R 12 -N(R 1 °)IR 1 
-C|R 10 X0R 10 )C(O)OR 11 , -R 12 -C(R 10 )(C(O)OR 10 ) 2 . -CtR^MNIR 10 ^ 1 ^CIOJOR 10 , 
-R l2 C(R 10 )(N(R 1o )R n )C(O)OR 10 , -C(R 10 MOR ,0 )R n . -R ,2 -N(R 10 )R n . 
R 12 -N(R 10 )C(O)OR 13 . R 12 -N(R 10 )C(O)R n , -R^-NfR^tCINR 10 ^ 1 3 , -R l2 -N(R 10 )S(O) 2 R 
-R 12 -l\l(R 10 )C(O)N(R 10 >R 11 , -R 12 -N(R 10 )C(NR 10 yN(R 10 )R 1 1 , 

-R 12 -N(R 10 )C(NR 10 >N(R 10 )N(R 10 )R 11 . -R 1 ^NfR^J-R^-aR^MNtR^lR 1 1 )C<0)OR 10 . 
-R l2 -N(R 10 )S(O)R n . -R 12 OR 10 , -R 1 2 -ON(R ^JCfNR^lNlR 1 °)R' 1 . R 1 2 -OS(0) 2 OR 10 . 
-R' 2 -PIO)(OR 10 )R 1 '. -R 12 -OP(0)(OR 10 I 2 , -R 1 2 -P(0)(OR 1 °) 2 , -R 12 SR 10 , 
-R l2 -S-R l2 -C(0)OR 10 , -R 12 -S-R 12 -N(R 10 )R 11 . -R 12 -S-R 12 -C(R 10 >(N(R 10 >R n >C(O>OR'°, 
-R 12 -S-R ,2 -N(R 10 )C(O)OR 10 , -R l2 -S-R 12 -N(R 10 )C(0)R 10 . 

-R ,2 -S-S-R ,2 -C(R 10 )(N<R ,0 )R 11 )C(O)OR 10 . -R 1 2 -SC(O)N(R 10 )R 1 1 . -R 12 -SC(S)N(R 10 )R 11 , 
-R ,2 -S(0>R 10 , -R 12 -S(0) 2 R 13 , -R 12 -S<0)OR'°. -R 1 2 -S{0) 2 OR 10 . -R 1 2 -S(O) 2 N(R 10 )R n , 
-R ,2 -S(0)(NR 10 )R n , 

or each R 7 is aryl (optionally substituted by one or more substituents selected from the 

group consisting of alkyl, halo, haloalkyl, haloalkoxy, -OR 10 , -SR 10 . -N<R 10 )R'\ 

-C(0)OR 10 , -CIOINIR 10 ^ 11 , -S(0) 2 OR 10 and -OPIO)(OR 10 ) 2 ). 
or each R 7 is aralkyl (optionally substituted by one or more substituents selected from 

the group consisting of alkyl, halo, haloalkyl, haloalkoxy, -OR 10 . -SR'°, -N(R 10 )R n , 

-C(0)OR 10 . -C(O)N(R 10 )R n , -S|0) 2 OR 10 and -OP(0)(OR 1 °) 2 ). 
or each R 7 is heterocyclyl (optionally substituted by one or more substituents selected 

from the group consisting of alkyl, halo, haloalkyl, haloalkoxy, aralkyl, -OR 10 , -CIOJOR 

-N<R 10 )R n . -C(O)N(R 10 )R n , -S(0> 2 OR 10 and -OP(0)(OR 10 ) 2 ). 
or each R 7 is heterocyclylalkyl (where the heterocyclyl radical is optionally substituted 

by one or more substituents selected from the group consisting of alkyl, halo, 

haloajkyl, haloalkoxy, aralkyl. -OR 10 , -SR 10 , -C(0)OR 10 , -NIR^JR 11 , 

-C(0)N<R 10 )R 1 M, -S(0) 2 OR 10 and -0P(O)(0R 10 > 2 >, 
or each R 7 is adamantyl (optionally substituted by alkyl, halo, haloalkyl, haloalkoxy, 

-OR 10 , -SR 10 . -C(0)OR 10 , -N(R ,0 )R n , -C(O)N(R l0 )R 1 \ -S(0) 2 OR 10 and -OPlO)(OR 10 ) 2 
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or each R 7 is adamantyla.ky. (where the adamanty, radical is optionally subst.tuted by 
alkyl. halo, haloalkyl. haloalkoxy. -OR'°. . S r'0 . C(0|or10 N(R <o )R n 
-C(O>N(R'0, R n . S ,O) 2 OR'0 and OROKOR 

each R8 is -ndependently hydrogen, alkyl. cycloalkyl. or aryl- 

R 9 is -CtOlOR' 0 or -ClOWR 10 )^ 1 ; 

each R'O and R n js independem[y hydrogen ^ ^ ^ ^ 

alley., hydroxy, a.koxy. aralkoxy. a mino . dia.ky.am.no. monoa.ky.amino carboxy 
a.koxycarbony,. am.nocarbony.. monoa.ky.am.nocarbony,. or dia.kyiam.nocarbonyl, or 
aralkyl (optionally substituted by ha.o. a.ky.. aryl . hydroxy . a(koxy _ ara(ky| amjno ' 
d-alkylamino; monoa.kylam.no. carboxy. a.koxycarbony.. am.nocarbonyl 
monoalkylaminocarbonyl. or dialkylaminocarbonyl); 

R 12 is a straight or branched alkylene chain; and 

R 13 is a.kyl. aryl (optionally substituted by halo. alky., hydroxy. alk oxy. aralkoxy 

amino. dia. k yl am ,no. monoa.ky.amino. carboxy. a.koxycarbony.. am.nocarbony, 
monoalkylam.nocarbony.. or dialky.aminocarbony,,. or aralky. (opt.onal.y subst.tuted by 
halo. alky». aryl. hydroxy, alkoxy. aralky.. am.no. d.alky.amino. monoa.ky.amino carboxy 
alkoxycarbony,. am.nocarbony,. monoalky.aminocarbonyl. or d.a.kylam.nocarbony,- 

as a s.ngle stereoisomer or a mixture thereof: or a pharmaceutical^ acceptable salt thereof and a 

pharmaceutically acceptable excipient. 

10. A method of treating a human having a disease-state char.cter.zed by thrombotic 
act.v.ty. which method compf|ses 3 dminisTenng tQ a humgn jn thefeof a therapeutica(|y 

effect.ve amount of a compound selected from the group consisting of the following formulae: 
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wherein: 

Z 1 and Z 2 are independently -O-, -NIR 10 )- or -OCH 2 -; 

R 1 and R 4 are each independently hydrogen, halo, alkyl, -OR 10 , -C(0)OR 10 , 
-C(O)N(R ,0 )R n , -N(R 10 )R 11 , -N(R 10 )C(O)R 10 , or -N{H)S(0) 2 R 13 ; 
5 R 2 is -C(NH)NH 2 , -C(NH)N(H)OR 10 , -C(NH)N(H)C(0)OR 13 , -C(NH)N(H)C(0)R 10 , 
-C(NH)N(H)S(0) 2 R 13 , or -C(NH)N(H)C<0)N<H)R 10 ; 

R 3 is halo, alkyl, haloalkyl, haloalkoxy, ureido, cyano, guanidino, -OR 10 , -C(NH>NH 2 , 

-C(NH)N(H)OR 10 , -C(0)N(R 10 )R n , -R 12 -C(O)N(R 10 )R n , -CH(0H)C(O)N(R 1o )R 1 1 , 
-N(R 10 )R 1 \ -R 12 -N(R 10 )R 1 ^ -C(0)OR 10 , -R 1 2 -C(0)OR 10 , -N(R 10 )C(O)R 10 , 
10 (1 ,2)-tetrahydropyrimidirtyl (optionally substituted by alkyl), (1 ,2)-imidazolyl (optionally 

substituted by alkyl), or U,2)-imidazolinyl (optionally substituted by alkyl}; 

R 5 is hydrogen, halo, alkyl, cycloalkyl, haloakyl. aryl, aralkyl, alkylthio, hydroxy, mercapto. 



SUBSTITUTE SHEET (RULE 26) 



Printed from Mimosa 



WO 98/07725 



-66- 



PCT/EP97/04445 



alkoxy. or -NIR'OjR 1 '; 

R6 is (where n ,s 1 10 4) - hvdrosen - a,kv *- - — *v 

hydroxy, alkoxy. aralkoxy . amino . dlaIky|amino monoalky , ammo ' 
" Carb0nV '' a — a ^V.. mono., ky .. m ,noe.,bon vl . or dla , kv , am , nocarbonv0 Qf 
are I y .op—v suited b y ha ,o. ary,. hydroxy a ,ko„y. aralky , amtno ' 

dia.Mam,no. monoal ky ,am,no. car b ox y . a.kox V carbon y ,. am,nocar bo n y , 
monoalkylaminocarbonyl, or dpalkylaminocarbonyl) 
each , s .ndependent.y hydrooen. a, k y,. alke n y .. a , kyny ,' haloalky| . ha|oa(keny| 

cyc o alkyla(k . C£O)0Rl0 . . Rl2 . C(OI0Rl0 . . R , 2 . C(0)N(n ,o )R n . C(0 ,-r.2 N(R ,o^': 

""r 10 - - ,2 -c<o. Nf R- >N(R10)R1 , - r -. C(R) o )(OR ,o, r1 , N(R10mr11 7 r • 

-cm °„o R - )C(0)0Rt , . R ,2. C(R ,o HC(0)ORl0)2> . c ,Rio )<N(R ,o )R ,, )C(OJORlo 

R -C(R lo )(N(R'0,R" )C (O)OR'0 - C( R^,(OR^ )Rl1 . R i?_ N(R ,o, R n 

-R; 2 -M«R'0, CI 0,OR13. -R-- N(R .0 1C(O)Rl1 . Rl2 . N(R ,O )C(NR ,0 )R ,3. : R , 2 . WR ,0, S|0 , r „ 
■R ,2 -N(R'0,C(O)N(R'0 )R li. .Rl2. N( RlO )C(NR ,o )N(Rl o lR „ )Si ° hH ■ 

-R' 2 -N,R|0 )C(NRl O )N(Rl o )N[Rl0)Rl , . Rl2 . N{Rl0) Rl2 . C(R ,o l(N(R! o JR n lC(OJORl3 
-R 2 -N(R'0.S,O,R". -R-OR'O. -R-- ON(R .o )C(NR ,o )N(R ,o )R n R i 2 -OS(Oi ? OR'° 
R' 2 -P<0X0R'°,R". -R'2. OP(0 „ OR ,o )2i .Rl2.p f0 , (ORl0 , 2 . Rl2 . SRl0 

-R' 2 -S-R'*.C,0,OR'o. -R' 2 -S- R -. N ,R.o )R n.. Rl2 . s . Rl2 . C(Rl0)(N(R]0)RlIjc(o)ORio 
-R -S-R 12 -N(Ri0}C(O>OR'0. - R ^. S .R'2. WR i0 )C(O)R ,o 

-R 12 -S-S-Ri 2 .C ( Rl0 )(N(R ,0 )Rl , )C , o)ORl0 -Ri2. SC(0)N ; R ,o, R „ . R , 2 . SC(S)N(Rlo 
-R -SCCRIO. -Ri 2 - S< 0, 2Rl 3. ,' 2 . S10) OR-. -R--S,0, 2 OR-. , R , S(0 , N(R ,o |R , , ' 
-R^-StOXNR'OjRH, 1 
or each R 7 ,s ar y , ,opt,ona., y substituted by one or more substituents se.ected from the 
group consisting of alkyl. halo, haloalkyl. haloalkox y . -OR'°. - S R<° -N(R'°)R" 
-C(0)OR'° -C(O>Nm'0, R n . S(0 , 2 ORi° and -OP(0)(OR 
or each R 7 is ara,k V , ( o P t,ona.,y substituted by one or more subst.tuents selected from 

the group consisting of alkyl. halo, haloalkyl. haloalkoxy. -OR'O . sr io . N(R io, r „ 
-CCOIOR'O -C(O)N(R'0)R'\ -S(O) 2 ORl0 and -OP(OHO R <°> 2 > 
or each R 7 ,s heterocycly. (optionally substituted by one or more substituents se.ected 

from the group consisting of alkyl. halo, ha.oalky.. haloalkoxy. aralkyl. -OR"> -C(0>OR'° 
• N,R |RU -C(0)N(R'°)R". -S(0) 2 OR^and -OPIOHOR"^, 
or each R 7 is heterocyc.yla.ky. .where the heterocycly, radical is optionally substituted 
by one or more substituents se.ected from the group consistmg of alkyl , nalo 
haloalkyl. haloalkoxy, aralkyl. -OR' 0 . -SR'°. -C(0)OR'°. -WR^r" 
C(0)N(R 1 0) R "), - S (O) 2 OR'0 and -OPIOXOR 10 ,^, 
or each R 7 is adaman.yl (optional substituted by alky., halo, haloalkyl. ha.oa.koxy 

-OR". .SR10. . C(O)OR , 0> . N(Rl0)R n .co^.0,,,,, . S(O)20Rl0 and _ OP(0)(ORl o lah 
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or each R is adamantylalkyl (where the adamantyl radical is optionally substituted by 
alkyl, halo, haloalkyl. haloalkoxy. -OR 10 . -SR 10 . -C(0)0R 10 . -N(R ,0 )R n , 
-C(O)N<R 10 )R* 1 , -S(0) 2 OR' 0 and -0P(O)(0R 10 ) 2 ); 

each R 8 is independently hydrogen, alkyl, cycloalkyl. or aryl; 
5 R 9 is -C(0)OR 10 or -ClOtNIR^IR 1 1 ; 

each R 10 and R n is independently hydrogen, alkyl. aryl (optionally substituted by halo. 

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkytamino, carboxy, 
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or 
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, 
10 dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl, aminocarbonyl, 

monoalkylaminocarbonyl, or dialkylaminocarbonyl); 

R 12 is a straight or branched alkylene chain; and 

R 13 is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, 

amino, dialkylamino, monoalkylamino, carboxy, alkoxycarbonyl. aminocarbonyl, 
15 monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionally substituted by 

halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino. monoalkylamino, carboxy. 
alkoxycarbonyl. aminocarbonyl, monoalkylaminocarbonyl. or dialkylaminocarbonyl): 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 
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